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CHAPTER 1. 
Introduction 


Wetlands are usually periodically flooded lands occur- 
ring between uplands and open water bodies such as 
lakes, rivers, streams, and estuaries. Many wetlands, 
however, may be isolated from such water bodies. These 
wetlands are located in areas with seasonally high water 
tables that are surrounded by upland. Wetlands are com- 
monly referred to by a host of terms based on their loca- 
tion and characteristics, such as salt marsh, tidal marsh, 
mudflat, wet meadow, cedar swamp, and hardwood 
swamp. These areas are important natural resources with 
numerous values, including fish and wildlife habitat, 
flood protection, erosion control, and water quality main- 
tenance. 


The Fish and Wildlife Service (Service) has always 
recognized the importance of wetlands to waterfowl, 
other migratory birds and wildlife. The Service’s respon- 
sibility for protecting these habitats comes largely from 
international treaties concerning migratory birds and 
from the Fish and Wildlife Coordination Act. The Service 
has been active in protecting these resources through 
various programs. The Service’s National Wildlife Re- 
fuge System was established to preserve and enhance 
migratory bird habitat in strategic locations across the 
country. More than 10 million ducks breed annually ‘n 
U.S. wetlands and millions more overwinter here. The 
Service also reviews Federal projects and applications for 
Federal permits that involve wetland alteration. 


Since the 1950's, the Service has been particularly 
concerned about wetland losses and their impact on fish 
and wildlife populations. In 1954, the Service conducted 
its first nationwide wetlands inventory which focused on 
important waterfowl! wetlands. This survey was per- 
formed to provide information for considering fish and 
wildlife impacts in land-use decisions. The results of this 
inventory were published in a well-known Service report 
entitled Wetlands of the United States, commonly referred 
to as Circular 39 (Shaw and Fredine 1956). 


Since this survey, wetlands have undergone many 
changes, both natural and human-induced. The conver- 
sion of wetlands for agriculture, residential and industrial 
developments and other uses has continued. During the 
1960's, the general public in many states became more 
aware of wetland values and concerned about wetland 
losses. They began to realize that wetlands provided sig- 
nificant public benefits besides fish and wildlife habitat, 
especially flood protection and water quality mainte- 


nance. Prior to this time, wetlands were regarded by most 
people as wastelands, whose best use could only be at- 
tained by alteration, e.g., draining for agriculture, dredg- 
ing and filling for industrial and housing developments 
and filling with sanitary landfill. Scientific studies demon- 
Strating wetlands values, especially for coastal marshes. 
were instrumental in increasing public awareness of wet- 
land benefits and stimulating concern for wetland protec- 
tion. Consequently, several states passed laws to protect 
coastal wetlands, including Massachusetts (1963), Rhode 
Island (1965), Connecticut (1969), New Jersey (1970), 
Maryland (1970), Georgia (197G}, New York (1972) and 
Delaware (1973). Four of these states subsequently 
adopted inland or nontidal wetland protection legislation: 
Massachusetts, Rhode Island, Connecticut and New 
York. Most of the other states in the Nation with coastal 
wetlands followed the lead of these northeastern states 
and enacted laws to protect or regulate uses of coastal 
wetlands. During the early 1970's, the Federal govern- 
ment also assumed greater responsibility for wetlands 
through Section 404 of the Federal Water Pollution Con- 
trol Act of 1972 (later amended as the Clean Water Act of 
1977) and by strengthening wetland protection under Sec- 
tion 10 of the Rivers and Harbors Act of 1899. Federal 
permits are now required for many types of construction 
in many wetlands, although normal agricultural and for- 
estry activities are exempt. 


With increased public interest in wetlands and strength- 
ened government regulation, the Service considered how 
it could contribute to this resource management effort, 
since it has prime responsibility for protection and man- 
agement of the Nation’s fish and wildlife and their hab- 
itats. The Service recognized the need for sound eco- 
logical information to make decisions regarding policy, 
planning, and management of the country’s wetland re- 
sources, and established the National Wetlands Inventory 
Project (NWI) in 1974 to fulfill this need. The NWI aims 
to generate scientific information on the characteristics 
and extent of the Nation's wetlands. The purpose of ihis 
information is to foster wise use of U.S. wetlands and to 
provide data for making quick and accurate resource deci- 
sions. 


Two very different kinds of information are needed: (1) 
detailed maps and (2) status and trends reports. First. 
detailed wetland maps are needed for impact assessment 


of site-specific projects. These maps serve a purpose 
similar to the U.S.D.A. Soil Conservation Service's soil 








survey maps, the National Oceanic and Atmospheric Ad- 
ministration’s coastal and geodetic survey maps, and the 
U.S. Geological Survey's topographic maps. Detailed 
wetland maps are used by local, state and Federal agen- 
cies as well as by private industry and organizations for 
many purposes, including watershed management plans, 
environmental impact assessments, permit reviews, facil- 
ity and corndor sitings, oil spill contingency plans, natu- 
ral resource inventories, wildlife surveys and other uses. 
To date, wetland maps have been prepared for 61% of the 
lower 48 states, 18% of Alaska, and all of Hawaii. Sec- 
ondly, national estimates of the current status and recent 
losses and gains of wetlands are needed in order to pro- 
vide improved information for reviewing the effective- 
ness of existing Federal programs and policies, for identi- 
fying national or regional problems and for general public 
awareness. Technical and popular reports about these 
trends have been recently published (Frayer, et al. 1983; 
Tiner 1984). 


Rhode Is!and Wetlands Inventory 


Rhode Island's wetlands were mapped 2s part of a 
larger inventory including Massachusetts, coasta! Maine 
and southern New Hampshire. Although each of these 
states had mapped wetlands to some extent, there was no 
consistency from state to state, due to differences in wet- 
land definitions and inventory procedures. The Service's 
National Wetlands Inventory Project (NWI) has produced 
a consistent and more up-to-date set of maps and other 
data for New England wetlands. The Rhode Island wet- 
lands inventory provides government administrators, pri- 
vate industry, and others with improved information for 
project planning and environmental impact evaluation 
and for making land-use decisions. This inventory identi- 
fies the current status of Rhode Island's wetlands and 
serves as the base from which future changes can be 
determined. 


Description of the Study Area 


Rhode island is the smallest state in the Nation, oc- 
cupying 1,058 square miles or 677,120 acres (Rector 
1981). The state is divided into five counties: Bristol, 
Kent, Newport, Providence, and Washington (Figure 1). 
Narragansett Bay is a dominant feature in the state, as it 
essentially separates Newport and Bristol Counties from 
the rest of the state. The landscape is part of the Eastern 
Deciduous Forest Province, Appalachian Oak Forest Sec- 
tion as defined by Bailey (1978). The northern part of the 
state falls within the White Pine Region of southern New 
England as characterized by Bromley (1935). 


The climate of Rhode Island has been described by 
Rector (1981) and elsewhere. In general, the climate is 


characterized by cold winters and warm summers, with a 
moderating ocean influence. Average winter temperature 
is 30°F with lowest temperatures ranging between — 10°F 
and — 20°F. Summer temperatures average 70°F and peak 
in the 90's. The growing season ranges from late March 
and early April to November. Annual precipitation aver- 
ages from 44 to 48 inches, with precipitation relatively 
evenly distributed throughout the year. Thunderstorms 
occur mostly in the summer. Average snowfall! is 36 
inches and maximum snowfall usually occurs in Febru- 


ary. 


Purpose and Organization of this Report 


The purpose of this publication ts to report the findings 
of the Service's wetlands inventory of Rhode Island. The 
discussion will focus on wetlands with a few references to 
deepwaier habitats which were also inventoried. The fol- 
lowing chapters will include discussions of wetland con- 
cept and classification (Chapter 2), inventory techniques 
and results (Chapter 3), wetland formation and hydrology 
(Chapter 4), hydric soils (Chapter 5), wetland vegetation 
and plant communities (Chapter 6), wetland values 
(Chapter 7), and wetland protection (Chapter 8). The ap- 
pendix contains a list of vascular plants associated with 
Rhode Island's wetlands. Scientific names of plants fol- 
low the National List of Scientific Plant Names (U.S.D.A. 
Soil Conservation Service 1982). A figure showing the 
zeneral distribution of Rhode Island's wetlands and deep- 
water habitats is provided as an enclosure at the back of 
this report. (Note: This figure shows many forested wet- 
lands of various sizes and only the large emergent and 
scrub-shrub wetlands, thus many smaller wetlands of 
these latter types are not depicted; this is perhaps most 
evident by the lack of wetlands shown for Block Island.) 
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CHAPTER 2. 
U.S. Fish and Wildlife Service’s Wetland Definition and Classification System 


Introduction 


To begin inventorying th. Nation’s wetlands, the Ser- 
vice needed a definition of wetland and a classification 
system to identify various wetlands types. The Service, 
therefore, examined recent wetland inventories through- 
out the country to learn how others defined and classified 
wetlands. The results of this examination were published 
as Existing State and Local Wetlands Surveys (1965- 
1975) (U.S. Fish and Wildlife Service 1976). More than 
50 wetland classification schemes were identified. Of 
those, only one classification—the Martin, et al. system 
(1953)—was nationally based, while all others were re- 
gionally focused. In January 1975, the Service brought 
together 14 authors of regional wetland classifications 
and other prominent wetland scientists to help decide if 
any existing classification could be used or modified for 
the national inventory or if a new system was needed. 
They recommended that the Service attempt to develop a 
new national wetland classification. In July 1975, the 
Service sponsored the National Wetland Classification 
and Inventgry Workshop, where more than 150 wetland 
scientists and mapping experts met to review a prelimi- 
nary draft of the new wetland classification system. The 
consensus was that the system should be hierarchical in 
nature and built around the concept of ecosystems (Sather 
1976). 


Four key objectives for the new system were estab- 
lished: (1) to develop ecologically similar habitat units, 
(2) to arrange these units in a system that would facilitate 
resource management decisions, (3) to furnish units for 
inventory and mapping, and (4) to provide uniformity in 
concept and terminology throughout the country (Cowar- 
din, et al. 1979). 


The Service's wetland classification system was devel- 
oped by a four-member team, i.e., Dr. Lewis M. Cowar- 
din (U.S. Fish and Wildlife Service), Virgie:> Carter 
(U.S. Geological Survey), Dr. Francis C. Gole« (Univer- 
sity of Rhode Island) and Dr. Edward T. Lakoe (National 
Oceanic and Atmospheric Administration), with assis- 
tance from numerous Federal and state agencies, univer- 
sity scientists, and other interested individuals. The clas- 
sification system went through three major drafts and 
extensive field testing prior to its publication as Clas- 
sification of Wetlands and Deepwater Habitats of the 
United States (Cowardin, et al. 1979). Since its publica- 


tion, the Service's classification system has been widely 
used by Federal, state, and local agencies, university 
scientists, and private industry and non-profit organiza- 
tions for identifying and classifying wetlands. At the First 
International Wetlands Conference in New Delhi, India, 
scientists from around the world adopted the Service's 
wetland definition as an international standard and recom- 
mended testing the applicability of the classification sys- 
tem in other areas, especially in the tropics and subtropics 
(Gopal, et al. 1982). Thus, the system appears to be 
moving quickly towards its goal of providing uniformity 
in wetland concept and terminology. 


Wetland Definition 


Conceptually, wetlands usually lie between the better 
drained, rarely flooded uplands and the permanently 
flooded deep waters of lakes, rivers and coastal embay- 
ments (Figure 2). Wetlands generally include the variety 
of marshes, bogs, swamps, shallow ponds, and bottom- 
land forests that occur throughout the country. They usu- 
ally lie in depressions surrounded by upland or along 
rivers, lakes and coastal waters where they are subject to 
periodic flooding. Some wetlands, however, occur on 
slopes where they are associated with ground-water seep- 
age areas. To accurately inventory this resource, the Ser- 
vice had to determine where along this natural wetness 
continuum wetland ends and upland begins. While maay 
wetlands lie in distinct depressions or basins that are 
readily observable, the wetland-upland boundary is nuit 
always easy to identify. This is especially true along many 
floodplains, on glacial till deposits, in gently sloping 
terrain, and in areas of major hydrologic modification. In 
these areas, only a skilled wetland ecologist or other 
specialist can accurately identify the wetland boundary. 
To help ensure accurate and consistent wetland determi- 
nation, an ecologically based definition was constructed 
by the Service. 


Historically, wetlands were defined by scientists work- 
ing in specialized fields, such as botany or hydrology. A 
botanical definition would focus on the piants adapted to 
flooding or saturated soii conditions, while a hydrolo- 
gist’s defintion would emphasize fluctuations in the pos:- 
tion of the water table relative to the ground surface over 
time. Lefor and Kennard (1977) reviewed numerous deti- 
nitions for inland wetlands used in the Northeast. Single 
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Figure 2. Schematic diagram showing wetlands. deepwater habitats. and uplands on the landscape. Note differences in wetlands due to 


hydrology and topographic position 


parameter definitions in general are not very useful for 
identifying wetlands. A more complete definition of wet- 
land involves a multi-disciplinary approach. The Service 
has taken this approach in developing its wetland defini- 
tion and classification system. 


The Service has not attempted to legally dehne wet- 
land, since each state or Federal regulatory agency has 
defined wetland somewhat differently to sui: its admin- 
istrative purposes (Table 1). Therefore, according to ex- 
isting wetland laws, a wetland is whatever the law says it 
is. The Service needed a definition that would allow 
accurate identification and delineation of the Nation's 
wetlands for resource management purposes. 


The Service defines wetlands as follows: 


“Wetlands are lands transitional between terrestrial and 
aquatic systems where the water table is usually at or 
near the surface or the land is covered by shallow water. 
For purposes of this classification wetlands must heve 
one or more of the following three attributes: {1) ai least 
periodically, the land supports preaominantly hydro- 
phytes; (2) the substrate is predominantly undrained 
hydric soil; and (3) the substrate is nonsoil and is satu- 
rated with water or covered by shallow water at some 
time during the growing season of each year.” (Cowar- 
din, et al. 1979) 


In defining wetlands from an ecological standpoint, the 
Service emphasizes three key attributes of wetlands: (1) 
hydrology —the degree of flooding or soil saturation, (2) 
wetland vegetation (hydrophytes), and (3) hydric soils. 
All areas considered wetland must have enough water at 


some time during the growing season to stress plants and 
animals not adapted for life in water ur saturated soils. 
Most wetlands have hydrophytes and hydric soils present, 
yet many are nonvegetated (e.g., tidal mud flats). The 
Service has prepared a list of plants occurring in the 
Nation's wetlands (Reed 1988) and the Soil Conservation 
Service has developed a national list of hydric scils 
(U.S.D.A. Soil Conservation Service 1987) to help iden- 
tify wetlands. 


Particular attention should be paid to the reference to 
flooding or soil saturation during the growing season in 
the Service's wetland definition. Wen soils are covered 
by water or saturated to the surface, free oxygen is gener- 
ally not available to plant roots. During the growing sea- 
son, most plant roots must have access to free oxygen for 
respiration and growth; flooding at this time would have 
serious implications for the growth and survival of most 
plants. In a wetland situation, plants must be adapted to 
cope with these stressful conditions. If, however, Swod- 
ing only occurs in winter when the plants are dormani., 
there is little or no effect on them. 


Wetlands typically fall within one of the following fou 
categories: (1) areas with both hydrophytes and hydric 
soils (e.g., marshes, swamps and bogs), (2) areas without 
hydrophytes, but with hydric svils (e.g.. farmed wet- 
lands), (3) areas without soils but with hydrophytes (e.g... 
seaweed-covered ruc:y shores), and (4) periodically 
flooded areas without soi! and without hydrophytes (e.¢.. 
gravel beaches). All wetlands must be periodcially satu- 
rated or covered by shallow water during the growing 
season, whether or not hydrophytes or hydric soils are 
present. Completely drained hydric soils that are no 
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Table 1. 
Organization (Reference) 


U.S. Fish and Wildlife Service 
(Cowardin, et al. 1979; 


U.S. Army Corps of Engineers 
(Federal Register, July 19, 1977) and 
U_S. Environmental! Protection 
Agency (Federal Register, December 
24, 1980) 


U.S.D.A. Soil Conservation Service 
(National Food Security Act Manual, 
1988) 


State of Rhode Island Coastal 
Resources Mgmt. Council 

(Ri Coastal Resources Mgmt. Program 
as amended June 28, 1983) 


State of Rhode Island Dept. 

of Environmental Mgmt. 

(Ki General Law, Sections 2-1-18 et 
seq.) 


Wetland Definition 


“Wetlands are lands transitional between ter- 
restrial and aquatic systems where the water 
table is usually at or near the surface or the 
land is covered by shallow water. For pur- 
poses of this classification wevijands must 
have one or more of the following three 
attributes: (1) at least periodically, the land 
supports predominantly hydrophytes; (2) the 
substrate is predominantly undrained hydric 
soil; and (3) the substrate is nonsoil and is 
saturated with water or covered by shallow 
water at some time during the growing sea- 
son of each year.” 


Wetlands are “those areas that are inundated 
or saturated by surface or ground water at a 
frequency and duration sufficient to support, 
and that under normal circumstances do sup- 
port, a prevalence of vegetation typically 
adapted for life in saturated soil conditions. 
Wetlands generally include swamps, 
marshes, bogs and similar areas.” 


“Wetlands are defined as areas that have a 
predominance of hydric soils and that are in- 
undated or saturated by surface or ground 
water at a frequency and duration sufficient 
to support, and under normal circumstances 
do suppori, a prevalence of hydrophytic veg- 
etation typically adapted for life in saturated 
soil conditions, except lands in Alaska iden- 
tified as having a high potential for agricul- 
tural development and a predominance of 
permairost soils.” 


“Coastal wetlands include salt marshes and 
freshwater or brackish wetlands contiguous 
to salt marshes. Areas of open water within 
coastal wetlands are considered a part of the 
wetland. Salt marshes are areas regularly in- 
undated by salt water through either natural 
or artificial water courses and where one or 
more of the following species predominate: 
{8 indicator plants listed]. Contiguous and 
associated freshwater or brackish marshes 
are those where one or more of the follow- 
ing species predominate: {9 indicator plants 
listed].”” 


Fresh water wetlands are defined to include, 
“but not be limited to marshes; swamps; 
bogs; ponds; river and stream flood plains 
and banks; areas subject to flooding or storm 
flowage; emergent and submergent plant 
communities in any body of fresh water in- 
cluding rivers and streams and that area of 
land within fifty feet (50') of the edge of any 
bog, marsh, swamp, or pond.” Various wet- 
land types are further defined on the basis of 
hydrology and indicator plants, including 
bog (15 types of indicator plants), marsh (21 
types of plants), and swamp (24 types of in- 
dicator plants plus marsh plants). 


Definitions of “wetland” according to selected Federal agencies and state statutes. 


Comments 


This is the official Fish and Wildlife Service 
definition and is being used for conducting 
an inventory of the Nation's wetlands. It em- 
phasizes flooding and/or soil saturation, 
hydric soils and vegetation. Shallow lakes 
and ponds are included as wetland. Com- 
prehensive lists of wetland plants and soils 
are available to further clarify this definition. 


Regulatory definition in response to Section 
404 of the Clean Water Act of 1977. Ex- 
cludes similar areas lacking vegetation, such 
as tidal flats, and does not define lakes, 
ponds and rivers as wetlands. Aquatic beds 
are considered “vegetated shallows” and in- 
cluded as other “waters of the United 
States” for regulatory purposes. 


This is the Soil Conservation Service's defi- 
nition for implementing the “Swampbuster™ 
provision of the Food Security Act of 1985. 
Any area that meets hydric soil criteria is 
considered to have a predominance of hydric 
soils. Note the geographical exclusion for 
certain lands ir. Alaska. 


State's public policy on coastal wetlands. 
Definition based on hydrologic connection to 
tidal waters and presence of indicator plants. 
Note: Original definition made reference to 
the occurrence and extent of salt marsh peat; 
it was probably deleted since many salt 
marsh soils are not peats. but sands. 


Fresh Water Wetlands Act definition. Several 
wetland types are further defined. The defi- 
nition includes deepwater areas and the 100- 
year flood plain as wetland. Minimum size 
limits are placed on ponds (one quarter 
acre), marsh (one acre), and swamp (three 
acres). Under the definition of “river bank ,” 
all land within 100 feet of any flowing body 
of water less than 10 feet wide during nor- 
mal flov’ and within 200 feet of any flowing 
body of water 10 feet or wider is protected 
as wetland. 

















longer capable of supporting hydrophytes due to a change 
in water regime are not considered wetland. Areas with 
completely drained hydric soils are, however, good in- 
dicators of historic wetlands, which may be suitable for 
restoration through mitigation projects. 


it is important to mention that the Service does not 
generally include permanently flooded deep water areas 
as wetland, although shallow waters are classiiied as 
wetland. Instead, these deeper water bodies are defined as 
deepwater habitats, since water and not air is the principal 
medium in which dominant organisms live. Along the 
coast in tidal areas, the deepwater habitat begins at the 
extreme spring low tide level. In nontidal freshwater 
areas, this habitat starts at a depth of 6.6 feet (2 m) 
because the shallow water areas are often vegetated with 
emergent wetland plants. 


Wetland Classification 


The following section represents a simplified overview 
of the Service’s wetland classification system. Conse- 
quently, some of the more technical points have been 
omitted from this discussion. When actually classifying a 
wetland, the reader is advised to refer to the official 
classification document (Cowardin, ef al. 1979) and 
should not rely solely on this overview. 


The Service’s wetland classification system is hier- 
archial or vertical in nature proceeding from general to 
specific, as noted in Figure 3. In this approach, wetlands 
are first defined at a rather broad level—the SYSTEM. 
The term SYSTEM represents “‘a complex of wetlands and 
deepwater habitats that share the influence of similar 
hydrologic, geomorphologic, chemical, or biological 
factors.” Five systems are defined: Marine, Estuarine, 
Riverine, Lacustrine and Palustrine. The Marine System 
generally consists of the open ocean and its associated 
high-energy coastline, while the Estuarine System en- 
compasses Salt and brackish marshes, nonvegetated tidal 
shores, and brackish waters of coastal rivers and embay- 
ments. Freshwater wetlands and deepwater habitats fall 
into one of the other three systems: Riverine (rivers and 
streams), Lacustrine (lakes, reservoirs and large ponds), 
or Palustrine (e.g., marshes, bogs, swamps and small 
shallow ponds). Thus, at the most general level, wetlands 
can be defined as either Marine, Estuarine, Riverine, 
Lacustrine or Palustrine (Figure 4). 


Each system, with the exception of the Palustrine, is 
further subdivided into SUBSYSTEMS. The Marine and 
Estuarine Systems both have the same two subsystems, 
which are defined by tidal water levels: (1) Subtidal— 
conunuously submerged areas and (2) Intertidal—areas 


alternately flooded by tides and exposed to air. Similarly, 
the Lacustrine System is separated into two systems 
based on water depth: (1) Littoral—wetlands extending 
from the lake shore to a depth of 6.6 feet (2 m) below low 
water or to the extent of nonpersistent emergents (e.g., 
arrowheads, pickerelweed or spatterdock) if they grow 
beyond that depth, and (2) Limnetic—deepwater habitats 
lying beyond the 6.6 feet (2 m) at low water. By contrast, 
the Riverine System is further defined by four subsystems 
that represcat different reaches of a flowing freshwater or 
ivie system: (1) Tidal—water levels subject to tidal fluc- 
tuations, (2) Lower Perennial—permanent, flowing wa- 
ters with a well-developed floodplain, (3) Upper Peren- 
nial—permanent, flowing water with very little or no 
floodplain development, and (4) Intermittent—channel 
containing nontidal flowing water for only part of the 
year. 


The next level—CLASS—describes the general ap- 
pearance of the wetiand or deepwater habitat in terms of 
the dominant vegetative life form or the nature and com- 
position of the substrate, where vegetative cover is less 
than 30% (Table 2). Of the 11 classes, five refer to areas 
where vegetation covers 30% or more of the surface: 
Aquatic Bed, Moss-Lichen Wetland, Emergent Wetland, 
Scrub-Shrub Wetland and Forested Wetland. The remain- 
ing six classes represent areas generally lacking vegeta- 
tion, where the composition of the substrate and degree of 
flooding distinguish classes: Rock Bottom, Unconsoli- 
dated Bottom, Reef (sedentary invertebrate colony), 
Streambed, Rocky Shore, and Unconsolidated Shore. 
Permanently flooded nonvegetated areas are classified as 
either Rock Bottom or Unconsolidated Bottom, while 
exposed areas are typed as Streambed, Rocky Shore or 
Unconsolidated Shore. Invertebrate reefs are found in 
both permanently flooded and exposed areas. 


Each class is further divided into SUBCLASSES to 
better define the type of substrate in nonvegetated areas 
(e.g., bedrock, rubble, cobble-gravel, mud, sand, and 
organic) or the type of dominant vegetation (e.g. , persis- 
tent or nonpersistent emergents, moss, lichen, or broad- 
leaved deciduous, needle-leaved deciduous, broad- 
leaved evergreen, needle-leaved evergreen and dead 
woody plants). Below the subclass level, DOMINANCE 
TYPE can be applied to specify the predominant plant or 
animal in the wetland community. 


To allow better description of a given wetland or deep- 
water habitat in regard to hydrologic, chemical and soil 
characteristics and to human impacts, the classification 
system contains four types of specific modifiers: (1) Wa- 
ter Regime, (2) Water Chemistry, (3) Soil, and (4) Spe- 
cial. These modifiers may be applied to class and lower 
levels of the classification hierarchy. 
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Figure 4. Diagram showing major wetland and deepwater habitat systems. Predominant wetland classes for each system are also designated. 
(Note: Tidal flat and beach classes are now considered unconsolidated shore.) 
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Table 2. Classes and subclas. 2s of wetlands and deepwater habitats (Cowardin, et al. 1979) 
Class Brief Description Subclasses 
Rock Bo .om Generally permanently flooded areas with bottom substrates Bedrock; Rubble 


consisting of at icast 75% siunes and boulders and less than 30% 
vegetative cover. 


Unconsolidated Bottom Generally permanently flooded areas with bottom substrates 
consisting of at least 25% particles smaller than stones and less 


than 30% vegetative cover. 


Cobble-gravel; Sand; Mud; Organic 


Aquatic Bed Generally permanently flooded areas v<getated by plants grow- Algal; Aquatic Moss; Rooted Vascular; 
ing principally on or below the v. ater surface line. Floating Vascular 

Reef Ridge-like or mound-like structures formed by the colonization Coral; Mollusk; Worm 
and growth of sedentary invertebrates. 

Streambed Channe! whose bottom is completed dewatered at low water Bedrock; Rubble; Cobble-gravel; Sand; 


periods. Mud; Organic; Vegetated 


Rocky Shore Wetlands characterized by bedrock, stones or boulders with Bedrock; Rubble 


areal coverage of 75% or more and with less than 30% coverage 
by vegetation 


Unconsolidated Shore* Wetlands having unconsolidated substrates with less than 75% Cobble-gravel; Sand; Mud; Organic; 


coverage by stone, boulders and bedrock and less than 30% Vegetated 
vegetative cover, except by pioneer plants. 
(*NOTE: This class combines two classes of the 1977 
operational draft system—Beach/ Bar and Flat) 
Moss-Lichen Wetland Wetlands dominated by mosses or lichens where other plants Moss; Lichen 


have less than 30% coverage. 
Emergent Wetland 


Scrub-Shrub Wetland 


Wetlands dominated by erect, rooted, herbaceous hydrophytes. Persistent; Nonpersistent 


Weilands dominated by woody vegetation less than 20 feet (6 m) Broad-leaved Deciduous; Needle-leaved 


tall. 


Forested Wetland 


Water regime modifiers describe flooding or soil sat- 
uraiion conditions and are divided into two main groups: 
(1) tidal and (2) nontidal. Tidal water regimes are used 
where water levei fluctuations are largely driven by oce- 
anic tides. Tidal regimes can be subdivided into two 
general categories, one for salt and brackish water tidal 
areas and another iv: freshwater tidal areas. This distinc- 
tion is needed because of the special importance of sea- 
sonal river overflow and ground-water inflows in fresh- 
waiter tidal areas. By contrast, nontidal modifiers define 
conditions where surface water runoff, ground-water dis- 
charge, and/or wind effects (i.e., lake seiches) cause 
water level changes. Both tidal and nontidal water regime 
modifiers are presented and briefly defined in Table 3. 


Water chemistry modifiers are divided into two catego- 
ries which describe the water’s salinity or hydrogen ion 
concentration (pH): (1) salinity modifiers and (2) pH 
modifiers. Like water regimes, salinity modifiers have 
»een further subdivided into two groups: halinity modi- 
fiers for tidal areas and salinity modifiers for nontidal 
areas. Estuarine and marine waters are dominated by so- 


Wetlands dominated by wood vegetation 20 feet (6 m) or taller. 


Deciduous; Broad-leaved Evergreen: 
Needle-leaved Evergrzen; Dead 


Broad-leaved Deciduous; Needle-leaved 
Deciduous; Broad-leaved Evergreen; 
Needle-leaved Evergreen; Dead 


dium chloride, which is gradually diluted by fresh water 
aS One Moves upstream in coastal rivers. On the other 
hand, the salinity of inland waters is dominated by four 
major cations (i.e., calcium, magnesium, sodium and po- 
tassium) and three major anions (i.e., carbonate, sulfate, 
and chloride). Interactions between precipitation, surface 
runoff, ground-water flow, evaporation, and sometimes 
plant evapotranspiration form inland salts which are most 
common in arid and semiarid regions of the country. Table 
4 shows ranges of halinity and salinity modifiers which 
are a modification of the Venice System (Remane and 
Schlieper 1971). The other set of water chemistry modi- 
fiers are pH modifiers for identifying acid (pH<S.5), 
circumneutral (5.5—7.4) and alkaline (pH>7.4) waters. 
Some studies have shown a good correlation between 
plant distribution and pH levels (Sjors 1950; Jeglum 
1971). Moreover, pH can be used to distinguish between 
mineral-rich (e.g., fens) and mineral-poor wetlands (e.g. , 
bogs). 


The third group of modifiers—soil modifiers—are pre- 
sented because the nature of the soil exerts strong influ- 


\© 





Table 3. Water regime modifiers, both tidal and nontidal groups (Cowardin, et al. 1979). 


Group Type of Water Water Regime 
Tidal Saltwater Subtidal 
and brackish areas nvegularly exposed 
Regularly flooded 
irregularly flooded 
Freshwater Permanently flooded-tidal 
Semipermanently flooded-tidal 
Regularly flooded 
Seasonally flooded-tidal 
Temporarily flooded-tidal 
Nontidal Inland freshwater Permanently flooded 


and saline areas 


Intermittently expose 4 
Semipermanently flooded 
Seasonally flooded 


Saturated 


Temporarily flooded 


Intermittently flooded 


Artificially flooded 


Table 4. Salinity modifiers for coastal and inland areas 
(Cowardin et al., 1979). 


Coastal 
Modifiers! 
Hyperhaline 
Euhaline 


Mixohaline 
(Brackish) 


Polyhaline 
Mesohaline 
Oligohaline 
Fresh 


Inland 
Modifiers? 
Hypersaline 
Eusaline 


Mixosaline* 


Polysaline 
Mesosaline 
Oligosaline 
Fresh 


Approximate 
Specific 
Salinity Conductance 
(%e) (Mhos at 25° C) 
>40 >60,000 
30-40 45 ,000—60 ,000 
0.5-—30 ¥90—45 000 
18-30 30,000—45 ,000 
5-18 8 ,000-—30,000 
0.5-5 800—8 000 
<0.5 <800 


'Coastal modifiers are employed in the Marine and Estuarine Sys- 
tems. 
2Inland modifiers are employed in the Riverine, Lacustrine and 
Palustrine Systems. 
’The term “brackish” should not be used for inland wetlands or 
deepwater habitats. 


Definition 


Permanently flooded tidal waters 

Exposed less often than daily by tides 

Daily tidal flooding and exposure to air 

Flooded less often than daily and typically exposed to air 
Permanently flooded by tides and river or exposed irregularly by 


tides 


Flooded for most of the growing season by river overflow but 
with tidal fluctuation in water levels 


Daily tidal flooding and exposure to air 
Flooded irregularly by tides and seasonally by river overflow 


Flooded irregularly by tides and for brief periods during growing 
season by river overflow 


Flooded throughout the year in all years 
Flooded year-round except during extreme droughts 
Flooded throughout the growing season in most years 


Flooded for extended periods in growing season, but surface 
water is usually absent by end of growing season 


Surface water is seldom present, but substrate is saturated to the 
surface for most of the season 


Flooded for only brief periods during growing season, with water 
table usually well below the soil surface for most of the season 


Substrate is usually exposed and only flooded for variable pen- 
ods without detectable seasonal periodicity (Not always wetland: 
may be upland in some situations) 


Duration and amount of flooding is controlled by means of 
pumps or siphons in combination with dikes or dams 


ences on plant growth and reproduction as well as on the 
animals living in it. Two soil modifiers are given: (1) 
mineral and (2) organic. In general, if a soil has 20 
percent or more organic matter by weight in the upper 16 
inches, it 1s considered an organic soil, whereas if it has 
less than this amount, it is a mineral soil. For specific 
definitions, please refer ‘o Appendix D of the Service's 
classification system (Cowardin, et al. 1979) or to Soil 
Taxonomy (Soil Survey Staff 1975). 


The final set of modifiers—special modifiers—were 
established to describe the activities of people or beaver 
affecting wetlands and deepwater habitats. These modi- 
fiers include: excavated, impounded (i.e., to obstruct 
outflow of water), diked (i.e., to obstruct inflow of wa- 
ter), partly drained, farmed, and artificial (i.e., materials 
deposited to create or modify a wetland or deepwater 
habitat). 
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CHAPTER 3. 
National Wetlands Inventory Mapping Techniques and Results 


Introduction 


The National Wetlands Inventory Project (NWI) uti- 
lizes remote sensing techniques with supplemental field 
investigations for wetland identification and mapping. 
High-altitude aerial photography ranging in scale from 
1:58,000 to 1:80,000 serves as the primary remote imag- 
ery source. Once suitable high-altitude photography is 
obtained, there are seven major steps in preparing wet- 
land maps: (1) field investigations, (2) photo interpreta- 
tion, (3) review of existing wetland information, (4) qual- 
ity assurance, (5) draft map production, (6) interagency 
review of draft maps, and (7) final map production. Steps 
1, 2 and 3 encompass the basic data coliection phase of 
the inventory. After publication of final wetland maps for 
Rhode Island, the Service began collecting acreage data 
on the state's wetlands and deepwater habitats. The pro- 
cedures used to inventory Rhode Island’s wetlands and 
the results of this inventory are discussed in the following 
sections. 


Wetlands Inventory Techniques 
Mapping Photography 


For mapping Rhode Island's wetlands, the Service 
used 1:80,000 black and white photography (Figure 5). 
Most of this imagery was acquired from the spring of 
1974 to the spring of 1977. Thus, the effective period of 
this inventory can be considered the mid-1970's. 


Photo Interpretation and Collateral Data 


Photo interpretation was performed by the Department 
of Forestry and Wildlife Management, University of 
Massachusetts, Amherst. All photo interpretation was 
done in stereo using mirror stereoscopes. Other collateral 
data sources used to aid in wetland detection and classi- 
fication included: 


(1) 1:20,000 black and white photography (1975); 

(2) U.S. Geological Survey topographic maps; 

(3) U.S.D.A. Soil Conservation Service soil surveys; 

(4) U.S. Department of Commerce coastal and geo- 
detic survey maps; 

(5) Rhode Island Map Down Land Use and Vegetative 
Cover Maps (MacConnell 1974). 


Wetland photo interpretation, although extremely effi- 
cient and accurate for inventorying wetlands, does have 
certain limitations. Consequently, some problems arose 
during the course of the survey. Additional field work or 
use of collateral data was necessary to help overcome 
these constraints. These problems and their resolution are 
discussed below. 


1. Spring flooding of certain wetlands. In some areas, 
spring flooding produced a dark photo signature, o')- 
scuring the wetland vegetation. Field checks and use 
of collateral photography allowed determinauon of 
appropriate vegetation class. 


2. Identification of freshwater aquatic beds and nonper- 
sistent emergent wetlands. Due to the primary use of 
spring photography, these wetland types were not ia- 
terpretable. They were generally classified as open 
water, unless vegetation was observed during field 
investigations. 


3. Identification of swh<c!ass in forested wetlands. Due to 
the spring flooding probiem, field checks had to be 
conducted in many areas to distinguish deciduous 
from evergreen trees 


4. Inclusion of small upland areas within delineated wet- 
lands. Small islands of higher elevation and better 
drained uplands naturally exist within many wetlands. 
Dwe «© the minimum size of mapping units, small 
upland areas may be included within designated wet- 
lands. Field inspections and/or use of larger-scale 
photography were used to refine wetland boundaries 
when necessary. 


5. Forested wetlands on glacial till. These wetlands are 
difficult to identify in the field, let alone through air 
photo interpretation. Consequently, some of these 
wetlands were not detected and do not appear on the 
NWI maps. 


Field Investigations 


Ground truthing surveys were conducted to collect in- 
formation on plant communities of various wetlands and 
to gain confidence in detecting and classifying wetlands 
from aerial photography. Detailed notes were taken at 
more than 70 sites throughout the state. In addition to 
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Figure 5. Index of aerial photography used for the National Wetlands Inventory in Rhode Island 











these sites, observations were made zt countless other 
wetlands for classification purposes and notations were 
recorded on appropriate topographic maps. In total, ap- 
proximately three weeks were spent in the field examin- 
ing wetlands. 


Draft Map Production 


Upon completion of photo interpretation, two levels of 
quality assurance were performed: (1) regional quality 
control, and (2) national consistency quality assurance. 
Regional review of each interpreted photo was accom- 
plished by Regional Office’s NWI staff to ensure identi- 
fication of all wetlands and proper classification. By con- 
trast, national quality control by the NWI Group at St. 
Petersburg. Florida entailed spot checking of photos to 
ensure that national standards had been successfully fol- 
lowed. Once approved by quality assurance, draft large- 
scale (1:24,000) wetland maps were produced by the 
Group’s support service contractor using Bausch and 
Lomb zoom transfer scopes. 


Draft Map Review 


Draft maps were sent to the following agencies for 
review and comment: 


(1) U.S. Fish and Wildlife Service, New England 
Field Office; 

(2) U.S. Army Corps of Engineers (New England Di- 
vision); 

(3) U.S.D.A. Soil Conservation Service; 

(4) U.S. Environmental Protection Agency (Region 
I); 

(5) National Marine Fisheries Service; and 

(6) Rhode Island Department of Environmental Man- 
agement. 


In addition, the Regional Office's NWI staff conducted 
field checks and a thorough examination of draft maps to 
ensure proper placement of wetland polygons and labels 
as well as accurate classification. 


Final Map Production 


All comments received were evaluated and incorpo- 
rated into the final maps, as appropriate. Final maps were 
published in 1980. 


Wetland Acreage Compilation 


In 1984, the Service collected wetland acreage infor 
mation from NWI maps for Rhode Island. Area measure- 
ments were recorded using a video area measurement 
system (VAMS) rather than conventional planimeters. 
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The VAMS is a photo-optic system that allows the opera- 
tor to fill in map polygons electronically, while the acre- 
age is automatically determined and then recorded in a 
computer file. This technique allowed for preparation of 
acreage summaries on a county basis and for the entire 
State. 


Wetlands Inventory Results 
National Wetlands Inventory Maps 


A total of thirty-seven (37) 1:24,000-scale wetland 
maps were produced. These maps identify the size, shape 
and type of wetlands and deepwater habitats in accor- 
dance with NWI specifications. The minimum mapping 
unit for wetlands ranges between approximately |—3 
acres. A recent evaluation of NWI maps in Massachusetts 
determined that these maps had accuracies exceeding 
95% (Swartwout, et al. 1982). This high accuracy is 
possible because the inventory technique involves a com- 
bination of photo interpretation, field studies, use of ex- 
isting information and interagency review of draft maps. 
Final maps have been available since 1980. Figure 6 
shows an example of the large-scale map. In the near 
future, a series of small-scale wetland maps (1: 100,000) 
will be produced by the NWI. Copies of NWI maps and a 
map catalogue can be ordered from the Rhode Island 
Department of Environmental Management, Freshwater 
Wetlands Section, 83 Park Street, Providence, RI 02903 
(401/277-6820). 


Wetland and Deepwater Habitat Acreage Summaries 
State Totals 


According to this survey, Rhode Island possesses 
roughly 65,000 acres of wetlands and 106,000 acres of 
deepwater habitats, excluding marine waters and smaller 
rivers and streams that either appear as linear features on 
wetland maps or wetlands that were not identified due to 
their small size. About 10 percent of the state’s land 
surface is represented by wetlands. 


Nearly al! (99 percent) of the state's wetlands fall 
within two systems—palustrine (88 percent) and es- 
tuarine (11 percent). The general distribution of Rhode 
Island's wetlands and deepwater habitats is shown on the 
enclosed figure at the back of this report. 


Palustrine wetlands are slightly more than eight times 
more abundant than estuarine wetlands, covering 57,106 
acres. Eighty-three percent of Rhode Island's freshwater 
wetlands are forested wetlands, with 77 percent of the 
total represented by broad-leaved deciduous forested wet- 
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Figure 6. Example of a National Wetlands Inventory map. This is a reduction of a 1:24 
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Table 5. Wetland acreage summaries for Rhode Island. 








Bristol Kent Newport Providence Washington State 
System Class County County County County County Total 
Marine Beach/ Bar — = 147 — 442 489 
Rocky Shore _— _- 217 — 122 339 
Fiat -- = 99 — 4 103 
(Subtotal) — — (463) _ (468) (931) 
Estuarine Beach/ Bar 125 16 366 6 4 $77 
Rocky Shore — _ 20 = 2 22 
Flat 257 148 401 166 1,927 2,899 
Emergent Wetland 820 164 1,081 72 1,331 3,468 
Scrub-Shrub Wetland = = — —- 52 $2 
(Subtotal) (1,202) (328) (1,868) (244) (3,376) (7,018) 
Palustrine Open Water 32 3R9 32 783 929 2,435 
Aquatic Bed ! 17 i i4 4) 74 
Emergent Wetland 33 180 378 691 397 1,679 
Scrub-Shrub Wetland 
Deciduous 103 914 635 1,205 2,326 5,183 
Evergreen — 7 _ 54 58 119 
Forested Wetland 
Broad-leaved Deciduous 658 5,880 4,359 12,032 21,219 44,148 
Needle-leaved Evergreen -- 566 3 820 1,850 3,239 
Dead = 19 — 46 80 145 
Farmed Wetland (Cranberry Bog) -- 14 — — 10 S4 
(Subtotal) (827) (8,046) (5,678) (15,645) (26,910) (57.106) 
Lacustrine Aquatic Bed/ Emergent Wetland — “= — 38 61 99 
(nonpersistent) 
Total Wetlands .... 6.20 een 2,029 8.374 8,009 15,927 30,815 65,154 


lands, mostly red maple swamps. Evergreen forested 
wetlands accounted for nearly six percent, whereas scrub- 
shrub wetlands make up nine percent of the freshwater 
wetlands. By contrast, emergent wetlands represent only 
three percent of the total inland wetlands, while small 
ponds (including aquatic beds) made up the remaining 
four percent. 


Of the 7,018 estuarine wetland acres, 49 percent are 
emergent wetlands and 41 percent are intertidal flats. 
Scrub-shrub wetlands account for only 52 acres, whereas 
estufarine beaches total 577 acres. 


Deepwater habitats in Rhode Island, excluding marine 
waters, total 106,257 acres. As expected, due to Nar- 
ragansett Bay, estuarine waters predominate and repre- 
sent 82 percent of the total. Lakes and reservoirs ac- 
counted for about 18 percent, while freshwater rivers 
only made up 0.5 percent of the state’s non-marine wa- 
ters. 


County Totals 


Acreage of wetlands and deepwater habitats for each 
county are presented in detail on Tables 5 and 6, respec- 


tively. Table 7 shows the percentage of each county cov- 
ered by wetlands. Washington County possesses 30,815 
acres or 47 percent of the staie’s wetlands, while Provi- 
dence County has 15,927 acres of wetland or nearly 25 
percent of the state total. Newport and Kent Counties 
have nearly equal amounts of wetland and their combined 
total represented another 25 percent. Bristol County has 
2,029 acres or only three percent of the state's wetlands. 


Marine wetlands, largely represented by intertidal 
beaches and rocky shores, occur only in Washington and 
Newport Counties, whereas estuarine and palustrine wet- 
lands exist in all five counties. Nearly half (48 percent or 
3,376 acres) of the state's estuarine wetlands are found in 
Washington County, while 27 percent (or 1,868 acres) 
occur in Newport County. Washington County also pos- 
sesses 26,910 acres of palustrine wetlands which account 
for 47 percent of the state's freshwater wetlands. Provi- 
dence County has 15,838 acres of palustrine wetlands or 
28 percent of the state total. Lacustrine wetlands are 
rather limited, and were mapped only in Washington and 
Providence Counties. 


Newport County has the greatest acreage of non-marine 
deepwater habitats, with 50,137 acres inventoried. This 
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Table 6. Deepwater habitat acreage summaries for Rhode Island, exchuding marine waters 


Bristol Kent Newport Providence Washington 
County 


Sysiem County County 
5.668 
71 


2.216 


Estuanne 
Riverine 
Lacustnine 


48.254 


1.883 


State 


County County Total 
3,560 
312 


10.075 


18.740 
143 
4.485 


86.909 
526 
18.822 





Totals 9.847 8.955 50.1 


figure accounts for 47 percent of the state's non-marine 
waters. Washington County possesses 23,371 acres or 22 
percent of the state total 


Summary 


The NWI Project has completed an inventory of Rhode 
Island's wetlands using aerial photo interpretation meth- 
ods. Detailed wetland maps and acreage summaries have 
been produced for the entire state. Roughly 65,000 acres 
of wetland and 106,000 acres of deepwater habitat were 
inventoried in Rhode Island. Thus, about 10 percent of 
the state 1s represented by wetland 
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CHAPTER 4. 
Wetland Formation and Hydrology 


Introduction 


Wetlands are usually found in depressions, along the 
shores of waterbodies such as lakes, rivers, coastal 
ponds, and estuaries, and at the toes of slopes. Some 
wetlands occur on the slopes themselves where they are 
associated with groundwater seepage (springs) or with 
surface water drainageways. Historical events and pres- 
ent hydrologic conditions have acted in concert to create 
and maintain a diversity of wetlands in Rhode Island. 
Human activities have recently become more important to 
wetland formation and hydrology. The following sections 
address general differences between Rhode Island's in- 
land and coastal wetlands in terms of their formation and 
hydrology. The discussion is not intended to be com- 
prehensive, but a generalized overview of wetland forma- 
tion and hydrology. References have been cited for more 
detailed descrip: ions. 


Wetland Formation 


Many events have led to the creation of wetlands 
throughout the state, but none are more significant than 
glaciation, a geological event that took place thousands of 
years ago. Current events, such as rising sea level and 
erosion and accretion processes. continue to build, shape, 
and even destroy wetlands. Construction of ponds, im- 
poundments, and reservoirs also may create wetlands, but 
often involve wetland destruction as well. 


Inland Wetland Formation 


Glaciation was the most important factor in the cre- 
ation of Rhode Island's inland wetlands. From about one 
billion years ago to about 10-- 12,000 years ago, the state 
was buried under several thousand feet of glacial ice 
(Quinn 1973). During this “ice age.” roughly one-third 
of the world’s land area was covered by ice compared to 
only ten percent of today’s surface (Wolfe 1977). During 
the last glaciation (Wisconsinan), glacial ice advanced as 
far south as northern New Jersey and northeastern Penn- 
sylvania in the East and to southern Illinois in the Mid- 
west (Shepps 1978). 


As the glacier moved south, the landscape was scoured 
and in most areas the soil was carried away by the moving 
ice, leaving mostly fresh bedrock behind. In some areas, 
depressions were scraped out of the bedrock. When the 


glacier stopped moving south, the leading edge of the ice 
melted, depositing boulders, sand, and clay (glacial till) 
and jorming an irregular ridge called an “end moraine.” 
The outermost end moraine in Rhode Island is located 
offshore on Block Island; it extends west to the middle of 
Long Island and east to Martha’s Vineyard and Nantucket 
(Quinn 1973). 


When the climate warmed and melting increased about 
18,000 years ago, the glacier retreated northward to a 
point just north of Rhode Island's South Shore. There it 
stopped for several thousand years, depositing glacially 
held materials and forming another end moraine, the 
Charlestown Moraine. This ridge promoted wetland for- 
mation by blocking drainages from the north and causing 
the newly formed Pawcatuck River to flow west instead of 
south. When the glacier finally retreated from Rhode 
Island, drainage patterns throughout the state were modi- 
fied greatly. Glacial drift was dumped across the land- 
scape—till at higher elevations and stratified drift in low- 
lands (F. Golet, pers. comm.). Other areas were deeply 
eroded. When this drift blocked outlets of streams, wet- 
lands and waterbodies were created. As the glacier 
melted, ice blocks of assorted sizes were left in many 
places on the outwash plains in front of the me!ting glacier 
where they were buried by outwash or surrounded by it. 
Ice blocks were also deposited in till areas and on the end 
moraine itself. Glacial ice blocks gradually melted and 
many formed kettle lakes and ponds (Figure 7). Many of 
these waterbodies gradually filled with sediment from 
inflowing streams. Eventually, aquatic vegetation colo- 
nized the shallow waters and began to flourish, building 
peat deposits, and increasing the level of the wetland 
surtace, so that other wetland plants could become estab- 
lished. Filling of glacial lakes and ponds still continues 
(Figure 8), yet some isolated ones on the Charlestown 
moraine are still deep—greater than SO feet (F. Golet, 
pers. comm.). Many of Rhode Island's wetlands were 
formed in these types of glacial depressions. Dansereau 
and Segadas- Vianna (1952) have described the develop- 
ment of eastern North American bogs in these situations 
(Figure 9). 


Wetlands also developed in compact glacial till soils 
with a confining layer (hardpan or fragipan) close to the 
surface. In certain soils (e.g., Ridgebury and Stissing 
series) slowly permeable layers form due to the down- 
ward migration (translocation) of silts, clays, and iron 
oxides and their accumulation in a distinct zone or to 
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Figure 7. 


Many inland wetlands have developed in kettles, while coastal wetlands have formed behind barrier beaches, along tidal rivers and 


in sheltered coves. The region shown is in Washington County (Point Judith - lower nght, Wakefield/Pettaquamscutt Cove - upper 
right, Worden Pond - upper left, Trustom and Card Ponds - lower left). Area A shows kettle ponds in South Kingston; Area B - 
coastal marshes and tidal flats in Galilee and Jerusalem; Area C - coastal marsh along Pettaquamscutt River 


compaction of tll by past glaciers. When close to the 


surface (e.g., within 20 inches) these layers can create 


“perched” water tables that promote the establishment of 


wetland plants and the formation of wetlands. These soils 
occur in depressions, but also are found on gentle slopes 
in glacial ull areas 


Wetlands have tormed on floodplains along certain 
large streams in the state. In mature floodplains, wetlands 
are found on the inner floodplain terrace behind the natu- 
ral levees. The levees are composed of coarser materials 


and are better drained than the inner floodplain that is 
composed of silts and clays and has generally poor drain- 
age. Early stages of floodplain development are charac- 
terized by extensive marshes bordering streams, while 
later stages developing as sedimentation increases wet- 
land surface elevations are usually represented by shrub 
and forested wetlands (Nichols 1915). Some floodplain 
marshes and meadows may persist due to extended flood- 
ing periods that preclude the establishment of tree species 
or to periodic mowing or grazing. 
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Figure 8. 
cedar stands along the water's edge. 


Historically, the activities of beaver were instrumental 
in creating wetlands. Through their construction of dams, 
beaver blocked drainages, causing water levels to rise and 
flood adjacent uplands. Flooding of uplands killed the 
existing vegetation and allov 2d wetiand plants to become 
established. Although extirpated from the state due to fur 
trapping in colonial times, beaver populations are now 
increasing, especially in the Moosup River and Pawca- 
tuck systems in western and southern Rhode Island. 


Human activities have become increasingly important 
in wetland creation. Construction of farm ponds, sedi- 
mentation/detention ponds, recreational ponds and lakes, 
and reservoirs may create vegetated weilands to some 
extent, although natural wetlands may be altered or de- 
stroyed by these projects. Farm ponds, for example, may 
become overgrown with wetland vegetation including 
aquatic plants and emergent, herbaceous plants. Shrub 
and forested wetlands could eventually become estab- 
lished in manmade basins. Wetland vegetation may also 
develop along the shorelines of the larger waterbodies. 
Unfortunately, reservoirs are usually subjected to drastic 
drawdowns of water levels during the summer leaving 
exposed, nonvegetated shores which are unsuitable for 
establishment of a viable wetland plant community. More 
stable water levels would, however, promote wetland 
formation along shorelines. Wetlands have been uninten- 
tionally created in some areas by highways that directly 


Aerial view of Hannah Clarkin Pond (a kettle pond) in Charlestown. Note the floating aquatic beds and Atlantic white 


block former drainageways or that have undersized cul- 
verts causing a local rise in water levels. In other cases, 
wetlands may be intentionally created to mitigate un- 
avoidable losses of natural wetlands by various con- 
struction projects. 


Coastal Wetland Formation 


Coasial wetlands have also been affected by glacia- 
tion, but in a much different way than their inland coun- 
terparts. During the “ice age,” much of the world’s 
ocean waters were stored in the form of glacial ice. At 
that time, sea level was as much as 425 feet lower than 
present levels (Wolfe 1977). As the glaviers melted (de- 
glaciation), water was released back into the oceans, 
thereby raising sea levels. As sea level rose, barrier is- 
lands migrated landward and river valleys were sub- 
merged. Coastal marshes which were behind these bar- 
rier islands were submerged along with other lo. lying 
areas, Sut other coastal wetlands eventually reformed 
behind the barrier beaches when they finally stabilized 
Evidence of submergence of low-lying areas may be 
found in salt marshes where buried Atlantic white cedar 
stumps may be present, e.g., Hundred Acre Cove in 
Barrington (F. Golet, pers. comm.). Rising sea level has 
transformed former nontidal freshwater wetlands and up- 
lands into coastal marshes. Bloom and Ellis (1965) re- 
ported on the occurrence of salt marshes over former 
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Figure 9. Marsh and bog successional patterns in kettle depressions (adapted from Dansereau and Segadas-Vianna 1952). 











uplands in Connecticut. Narragansett Bay is an excellent 
example of a “drowned” river valley. Coastal wetlands 
have formed in various coves or protected embayments 
along the Bay. 


Today, sea level continues to rise along the U.S. coast- 
line at average rates between four and ten inches per 
century, with local variations (Hicks, ef a/. 1983). The 
“greenhouse effect” and projected global warming could 
lead to further melting of polar ice in Greenland and the 
Antarctic and of mountain glaciers; this coupled with 
coastal subsidence could raise sea levels 3.0 to 5.7 feet 
(3.7 feet most likely) by the year 2100 (Titus and Seidel 
1986). Such an increase would have profound effects on 
Rhode Island’s coastal wetlands as well as other low- 
lying areas in the coastal zone. 


In Rhode Island, coastal marshes typically, developed 
along tidal rivers, estuarine embayments (e.g., coves), 
and coastal ponds (Figure 7). Along Narragansett Bay and 
various coastal rivers, sch as the Pettaquamscutt and 
Warren Rivers, coastal wetlands formed in areas of sed- 
imentation. Sediments are transported by rivers and 
streams flowing seaward as well as by inflowing ocean 
curreats. When the river meets the sea, sediments begin to 
settle out of suspension forming deltas and bars at the 
river's mouth and intertidal flats in adjacent protected 
areas. Sedimentation also takes place further upstream 
when tidal currents slow, as during slack water periods. 
The rate and extent of sedimentation depends on the 
original size and age of the estuary, present erosion rate 
upstream, and deposition by the river and marine tides and 
currents (Reid 1961). Orson and others (1987) described 
the formation of tidal marshes in a drowned river valley in 
the Pataguanset River of eastern Connecticut. The salt 
marsh began forming about 3,500 years ago. Halophytic 
(salt-tolerant) plants replaced freshwater marsh plants as 
salinity increased due to rising sea level (coastal sub- 
mergence) and replaced upland vegetation as low-lying 
uplands were submerged by estuarine waters. 


Coastal wetlands are common in the intertidal zone 
along salt and brackish “ponds” which occur behind the 
barrier beaches along Rhode Island's South Shore. Red- 
field (1972) has described development of a New England 
salt marsh behind a developing barrier beach. Initially, 
mud and silt are deposited to form tidal flats in shallow 
areas. As elevations exceed mean sea level, smooth cord- 
grass (Spartina alterniflora) becomes established, form- 
ing the low or regularly flooded marsh. The presence of 
this vegetation turther slows the velocity of flooding wa- 
ters, causing more sedimentation. Sediments continue to 
build up to a level where erosion and deposition are in 
relative equilibrium. The high or irregularly flooded salt 
marsh begins to form where the substrate builds up above 
the mean high water mark. 
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Salt marshes are still forming along the Rhode Island 
coast. In coastal ponds, new sediments come mainly from 
stormwater washover during hurricanes and other severe 
storms and from sea water moving through breachways, 
with very little input from adjacent uplands (Lee 1980: 
Dillon 1970; Conover 1961). These processes form ex- 
tensive shoals and sand bars in coastal ponds. Coastal 
marshes may, in time, develop in these areas as can be 
witnessed inside the Charlestown Breachway (F. Golet, 
pers. comm. ). 


Wetland Hydrology 


The presence of water from stream or lake flooding. 
surface water runoff, ground-water discharge, or tides is 
the driving force creating and maintaining wetlands. Hy- 
drology determines the nature of the soils and the types of 
plants and animals living in wetlands. An accurate as- 
sessment of hydrology unfortunately requires extensive 
knowledge of the frequency and duration of flooding, 
water table fluctuations and ground-water relationships. 
This information can only be gained through intensive 
and long-term studies. There are, however, ways to rec- 
ognized broad differences in hydrology or water regime. 
At certain times of the year, such as during spring floods 
or high tides in coastal areas. hydrology is apparent. Yet, 
for most of the year, such obvious evidence is lacking in 
many wetlands. At these times, less conspicuous signs of 
flooding may be observed, including (1) water marks on 
vegetation, (2) water-transported debris on plants or col- 
lected around their bases, and (3) water-stained leaves on 
the ground (Tiner 1988). These and other signs, such as 
wetland vegetation, help us recognize hydrologic differ- 
ences between wetlands. 


The Service's wetland classification system (Cowar- 
din, et al. 1979) includes water regime modifiers to de- 
scribe hydrologic characteristics. Two groups of water 
regimes are identified: (1) tidal and (2) nontidal. Tidal 
water regimes are driven by oceanic tide; while nontidal 
regimes are largely influenced by surface water runoff 
and ground-water discharge. 


Tidal Wetland Hydrology 


In coastal areas, ocean-driven tides are the dominant 
hydrologic feature oi wetlands. Along the Atlantic coast. 
tides are semidiurnai and symmetrical with a period of 12 
hours and 25 minutes. In other words, there are roughly 
two high tides and two low tides each day. Since the tides 
are largely controlled by the position of the moon relative 
to the sun, the highest and lowest tides (i.e.. “spring 
tides”) usually occur curing full and new moons. Coastal 
storms can also cause exireme high and low tides. Strong 
winds over a prolonged period have a great impact on the 
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Figure 10. Hydrology of coastal wetlands showing different zones of flooding. The regularly flooded zone is flooded at least once daily by the 
tides, while the irregularly flooded zone is flooded less often. (Source: Tiner 1987) 


normal tidal range in large coastal bays. Table 8 shows 
examples of varying tidal ranges along the Rhode Island 
coast. 


In coastal wetlands, differences in hydrology (tidal 
flooding) create two readily identifiable zones: (1) reg- 
ularly flooded zone and (2) irregularly flooded zone (Fig- 
ure 10). The regularly flooded zone is alternately flooded 
and exposed at least once daily by the tides. It includes 
both the “low marsh” and intertidal mud and sand flats. 
Above the regularly flooded zone, the marsh is less fre- 
quently flooded by the tides (less than once a day). This 
irregularly flooded zone, or “high marsh”, is exposed to 
the air for variable periods; it is usually flooded only for 
brief periods. Most of the high marsh is flooded during 
spring tides. The upper margins of the high marsh may be 
flooded, however, only during storm tides which are 
more frequent in winter. Estuarine plants have adapted 
to these differences in hydrology (Adams 1963; Nixon 
1982) and certain plants are good indicators of different 
water regimes (Table 9). The tall form of smooth cord- 
grass (Spartina alterniflora) has been shown to be a reli- 
able indicator of the landward extent of mean high tide 
(Kennard, et al. 1983). 


Nontidal Wetland Hydrology 


Beyond the influence of the tides, two hydrologic 
forces regulate water levels or soil saturation in wetlands: 
(1) surface water runoff and (2) ground-water discharge. 
Wind driven-waves across lakes cause flooding of shore- 
line wetlands. Surface water runs off from the land and 
either collects in depressional wetlands or enters rivers 
and lakes after snowmelt or rainfall periods and may 
overflow into adjacent floodplains (Figure 11). Ground 
water discharges into depressional wetlands when di- 
rectly connected to the water table or into sloping wet- 


Table 8. Tidal ranges of mean and spring tides and mean tide 
level at various locations in Rhode Island (U.S. Depart- 
ment of Commerce 1988). 


Mean Spring Mean 
Tide Tide Tide 
Range Range Level 
Location (ft) (ft) (ft) 
Narragansett Bay 
at Sakonnet 3.1 3.9 1.7 
at Newport 3.5 44 1.9 
at Bristol Ferry 4] 5.1 2.2 
at Providence 4.5 5.6 2.4 
at Wickford 3.8 4.7 2.0 
Seekonk River at Pawtucket 4.6 5.8 2.5 
Great Salt Pond at Block Island 2.6 3.2 1.4 
Block Island Sound at Watch 
Hill Point 2.6 3.2 1.4 
Pawcatuck River at Westerly 2.7 3.2 1.5 


Table 9. Examples of plant indicators of tidal water regimes for 
Rhode Island's estuarine wetlands. These plants are 
generally good indicators of the regimes. 


Water Regime _ Indicator Plants 
Regularly Smooth Cordgrass (tall form) (Spartina 
Flooded alterniflora) 
Rockweeds (Fucus spp. and Ascophyllum 
nodosum) 
Irregularly Salt Hay Grass (Spartina patens) 
Flooded Spike Grass (Distichlis spicata) 


Black Grass (Juncus gerardii) 

Smooth Cordgrass (short form) (S. alterniflora) 
Switchgrass (Panicum virgatum) 

Common Reed (Phragmites australis) 


ae 











lands in “seepage” areas (Figure 12). An individual wet- 
land may exist due to surface water runoff or ground- 
water discharge or both. The role of hydrology in main- 
taining freshwater wetlands is discussed by Gosselink and 
Turner (1978). 


Freshwater rivers and streams usually experience great- 
est flooding in winter and early spring, with maximum 
flooding usually occurring in March and April. Major 
flooding is frequently associated with frozen soil, snow- 
melt, and/or spring rains. Flooding may result from over- 
flow of backwater streams rather than from overfiow of 
the mainstem river (Buchholz 1981). Backwater stream 
levees are lower in elevation and are easily breached by 
rising waters. Minor drainage within the floodplain may, 
therefore, significantly affect flooding and drainage pat- 
terns. 

Water tables fluctuate markedly during the year in 
many areas (Figure 13). From winter to mid-spring or 
early summer, the water table is at or near the surface in 
many wetlands. During this time, water may pond or 
flood the wetland surface for variable periods. In May or 
June, the water table may begin to drop, usually reaching 
its low point between late August and October. Longer 
days, increasing air temperatures, increasing evapotrans- 
piration, and other factors are responsible for the consis- 
tent lowering of the water table from spring through 
summer. 


Lowry (1984) reported on water regimes of 12 forested 
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wetlands in southern Rhode Island: six red maple swamps 
and six Atlantic white cedar swamps. On average, the 
cedar swamps were flooded 49 percent of the growing 
season, while the red maple swamps were flooded only 27 
percent of this time. Water levels in both types of swamps 
were lowest in September and usually attained their high- 
est levels by late December. This pattern is consistent 
with the water table fluctuations observed by Lyford 
(1964) and shown in Figure 13 (year 1). Other New 
England studies of nontidal wetland hydrology include 
Anderson and others (1980), Swift and others (1984), 
Motts and O’Brien (1981), O’Brien (1977), Holzer 
(1973), and Hall and others (1972). 


Standing water may be present in depressional, siream- 
side, or lakefront wetlands for variable periods during the 
growing season. When flooding or ponding is brief (usu- 
ally two weeks or less), the wetland is considered tempo- 
rarily flooded. During the summer, the water table may 
drop to three feet or more below the surface in these 
wetlands. This situation is prevalent along floodplains. 
Flooding for longer periods is described by three common 
water regimes: (1) seasonally flooded, (2) semiperma- 
nently flooded, and (3) permanently flooded (Cowardin, 
et al. 1979). A seasonally flooded wetland typically has 
standing water visible for more than one month during the 
growing season, but usually by late summer, such water 
is absent. When not flooded, however, the water table 
remains within 1.5 feet of the surface for significant pe- 
riods in many seasonally flooded wetiands. By contrast, 
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Figure 12. Hydrology of ground-water wetlands. (Source: redrawn from Novitski 1982) 


a semipermanently flooded wetlands remain flooded 
throughout the growing season in most years. Only dur- 
ing dry periods does the surface of these wetlands become 
exposed to air. Even then, the water table lies at or very 
near the surface. The wettest wetlands are permanently 
flooded. These areas include open water bodies where 
depth is less than 6.6 feet, e.g., ponds and shallow por- 
tions of lakes, rivers and streams. 


Some rarely flooded wetlands are almost entirely influ- 
enced by ground-water discharge or surface water runoff. 
Many of these wetlands occur on considerable slopes in 
association with springs (i.e., points of active ground- 
water discharge), which are commonly called “seeps”. 
Their soils are saturated to the surface for much of the 
growing season and the water regime is, therefore, classi- 
fied as saturated. Some seepage areas are more seasonal 
in nature and many “wet meadows” may be saturated 
only during the early part of the growing season. Other 
saturated wetlands include “bogs”. In these situations, 
the soil is virtually continuously saturated. 


For Rhode Island, the most common nontidal water 
regimes, listed by frequency of occurrence are: (1) sea- 
sonally flooded, (2) permanently flooded, (3) saturated, 
and (4) semipermanently flooded. Common indicator 
plants of nontidal water regimes are presented in Table 
10. Hydrologic conditions, e.g., water table fluctuation, 
flooding, and soil saturation, for each of Rhode Island's 


Table 10. Examples of plant indicators of nontidal water regimes 
for Rhode Island's wetlands. 


Water Regime 


Permanently 
Flooded 


Semipermanently 
Flooded 


Seasonally 
Flooded 


Saturated 


Indicator Plants 


White Water Lily (Nymphaea odorata) 
Pondweeds (Potamogeton spp.) 

Water Shield (Brasenia schreberi) 
Spatterdock (Nuphar luteum) 


Buttonbush (Cephalanthus occidentalis) 
Burreeds (Sparganium spp.) 

Bayonet Rush (Juncus militaris) 
Pickerelweed (Pontederia cordato | 


Broad-leaved Cattail (7ypha /latifv’'a) 

Tussock Sedge (Carex stricta) 

Turk’s-cap Lily (Lilium canadense michi- 
ganese) 

Marsh Fern (Thelvpteris thelypteroides) 

Arrow-leaved Tearthumb (Polygonum 
Sagittatum ) 

Highbush Blueberry 
bosum) 

Swamp Rose (Rosa palustris) 

Alders (Alnus spp.) 

Common Elderberry (Sambucus canadensis) 

Atlantic White Cedar (Chamaecyparis thy- 
oides) 


(Vaccinium corym- 


Pitcher Plant (Sarracenia purpurea) 
White Beak-rush (Rhynchospora alba) 
Beaked Sedge (Carex rostrata) 
Leatherleaf (Chamaedaphne calyculata) 
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Figure 13. Water table fluctuations in a nontidal wetland (adapted from data by Lyford 1964). In general. the water table is at or near the 
surface through the winter and spring, drops markedly in summer, and begins to rise in the fall. As shown, the water table 


fluctuates seasonally and annually. 


hydric soils are generally discussed in the following chap- 
ter. 


For more detailed information on wetland hydrology, 
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CHAPTER 5. 
Hydric Soils of Rhode Island 


Introduction 


The predominance of undrained hydric soil is a key 
attribute for identifying wetlands (Cowardin, et al. 1979). 
Hydric soils naturally develop in wet depressions, on 
floodplains, on seepage slopes, and along the margins of 
coastal and inland waters. Knowledge of /idric soils is 
particularly useful in distinguishing the a:ier wetlands 
from uplands, where the more typical wetland plants are 
less common or absent. This chapter focuses on the char- 
acteristics, distribution and extent oi Rhode Island's hy- 
dnc soils. Tiner and Veneman (1987) describe charac- 
teristics and field recognition of New England's hydric 
soils. 


Definition of Hydric Soil 


Hydric soils have been defined by the U.S.D.A. Soil 
Conservation Service (1987) as follows: “A hydric soil is 
a soil that is saturated, flooded or ponded long enough 
during the growing season to develop anaerobic condi- 
tions in the upper part.” This definition includes soils that 
are saturated with water at or near the soil surface and 
virtually lacking free oxygen for a significant period of 
the growing season and soils that are ponded or frequently 
flooded for long periods during the growing season. Table 
11 lists criteria for hydric soils. 


Soils that were formerly wet, but are now completely 
drained, are not considered hydric soils or wetlands, ac- 
cording to the Service's wetland classification system 
(Cowardin, et al. 1979). These so.!s must be checked in 
the field to verify that drainage measures will remain 
functional under normal or design conditions. Where 
failure of a drainage system results, such soils can revert 
to hydric conditions. This condition must be determined 
on a site-specific basis. Soils that were not naturally wet, 
but are now subject to periodic flooding or soil saturation 
for specific management purposes (e.g., waterfowl im- 
poundments) or flooded by accident (e.g., highway- 
created impoundments) are considered hydric soils (see 
criteria 3 and 4 in Table 11). Hydrophytes are usually 
present in these created wetlands. Better-drained soils 
that are frequently flooded for short intervals (usually less 
than one week) during the growing season, are not con- 
sidered hydric soils. 


Major Categories of Hydric Soils 


Hydric soils are separated into two major categories on 
the basis of soil composition: (1) organic soils (histosols) 
and (2) mineral soils. In general, soils having 20 percent 
or more organic material by weight in the upper 16 inches 
are considered organic soils, while soils with less organic 
content are mineral soils. For a technical definition, the 
reader is referred to Soil Taxonomy (Soil Survey Staff 
1975). 


Accumulation of organic matter results from prolonged 
anaerobic soil conditions associated with long periods of 
flooding and/or soil saturation during the growing sea- 
son. These saturated conditions impede aerobic decom- 
position (or oxidation) of the bulk organic materials, such 
as leaves, stems and roots, and encourage their accumula- 
tion as peat or muck over time. Consequently, most or- 


Table 11. Criteria for hydric soils (U.S.D.A. Soil Conservation 


Service 1987). 


Criteria for Hydric Soils 


1. All Histosols (Organic soils) except Folists, or 


to 


Soils (Mineral soils) in Aquic suborders, Aquic subgroups, 
Allbolls suborder, Salorthids great groups, or Pell great groups 
of Vertisols that are: 


a. somewhat poorly drained and have water table less than 
0.5 feet from the surface for a significant penod (usually a 
week or more) during the growing season, or 


b. poorly drained or very poorly drained and have either 


(1) water table at less than | .0 feet from the surface for a 
significant penod (usually a week or more) during 
the growing season if permeability is equal to or 
greater than 6.0 inches/hour in all layers within 20 
inches, or 


(2) water table at less than | .5 feet from the surface for a 
significant penod (usually a week or more) during 
the growing season if permeability is less than 6.0 
inches/hour in any layer within 20 inches, or 


3. Soils (Mineral soils) that are ponded for long duration (more 
than 7 days) or very long duration (more than | month) during 
the growing season, or 


4. Soils (Mineral soils) that are frequently flooded for long dura- 


tion (more than 7 days) or very long duration (more than | 
month) during the growing season 
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ganic soils are characterized as “very poorly drained” 
soils (Table 12). Organic soils typically form in water- 
logged depressions where peat or muck deposits range 
today from about two feet to more than 40 feet in depth 
(e.g., 42'8" in Diamond Bog, Carolina, RI—F. Golet, 
pers. comm. ). They also develop in low-lying areas along 
coastal waters where tidal flooding is frequent. Organic 
souls can be further subdivided into three groups based on 
the percent of identifiable plant material in the soil: (1) 
muck (Saprists) where two-thirds or more wf the material 
is decomposed and less than one-third is «se niiable, (2) 
peat (Fibrists) with less than one-third decomposed and 
greater than two-thirds identifiable, and (3) mucky peat or 
peaty muck (Hemists) where between one-third and two- 
thirds is both decomposed and identifiable. A fourth 
group of organic soils—Folists—occur in boreal and 
tropical mountainous areas, but they do not develop un- 
der hydric conditions. All organic soils, with the excep- 
tion of the Folists, are hydric soils. For more information 
on organic soils, the reader ts referred to Histosols: Their 
Characteristics, Classification, and Use ( Aandahl, et al. 
1974). 


In many situations, organic matter does not accumulate 
in sufficient quantities to be classified as organic soils and 
here mineral soils have developed. Some mineral soils 
do, however, have thick organic surface layers which 
reflect an abundance of soil moisture from heavy seasonal 
rainfall and/or a high water table (Ponnamperuma 1972). 
Minera! soils exhibit a wide range of properties related to 
differences in parent material, climate, topography, age. 
and other factors. Differences in landscape position create 
different natural soil drainage conditions as shown in 
Figure 14. Hydric mineral soils have standing water for 
significant periods and/or are often saturated within 18 
inches (45 cm) of the surface fur extended periods during 
the growing season. Soil saturation may result from low- 
lying topographic po. ition, ground-water seepage, or the 
presence of a slowly permeable layer (e.g.. clay, confin- 
ing bed, fragipan or hardpan). 


The duration and depth of soil saturation are essential 
criteria for identifying hydric soils and wetlands. Soil 
morphology features are widely used to indicate long- 
term soil moisture (Bouma 1983). The two most widely 
recognized features reflecting soil wetness are gleying 
and mottling. 


Gleyed soils are predominantly neutral gray in color 
and occasionally greenish or bluish gray. Mottled soils 
are distinguished by spots or blotches different in shade or 
color from the soil’s predominant color (matrix color). In 
gleyed soils, the distinctive colors result from a process 
known as gleization. Prolonged saturation of mineral soil 
converts iron from its oxidized (ferric) form to its reduced 


Table 12. Definitions of the classes of natural soil drainage 
associated with wetlands (Soil Survey Staff 1951). 


Class __—SsODefinitioen 


Somewhat 
poorly 
drained 


Water is removed slowly enough that the soil is wet 
for significant periods during the growing season. 
Wetness markedly restncts the growth of meso- 
phytic crops unless artificial drainage is provided. 
Somewhat poorly drained soils commonly have a 
slowly pervious layer, a high water table, additional 
water from seepage, nearly continuous rainfall, or a 
com ination of these. 


Water is removed so slowly that the soil 1s saturated 
peniodically during the growing season or remains 
wet for long penods. Free water is commonly at or 
near the surface long enough dunng the growing 
season that most mesophytic crops cannot be grown 
unless the soil is artificially drained. The soil is not 
continuously saturated in layers directly below plow 
depth. Poor drainage results from a high water table. 
a slowly pervious layer within the profile, seepage. 
nearly continuous rainfall, or a combination of 
these 


Water is removed from the soil so slowly that free 
water remains at or on the surface during most of 
the growing season. Unless the soil is artificially 
drained, most mesophytic crops cannot be grown. 
Very poorly drained soils are commonly level or 
depressed and are frequently ponded. Yet, where 
rainfall is high and nearly continuous, they can have 
moderate or high slope gradients, as for example in 
“hillpeats” and “climatic moors.” 


Poorly 
drained 


Very poorly 
drained 


(ferrous) state. These reduced compounds may be com- 
pletely removed from the soil resulting in gleying ( Vene- 
man, ef al. 1976). Mineral soils that are always saturated 
are uniformly gleyed throughout the saturated area. Soils 
gleyed to the surface layer are hydric soils. These soils 
often show evidence of oxidation only along root chan- 
nels. 


Mineral soils that are alternately saturated and oxidized 
(aerated) during the year are usually mottled in the part of 
the soil that is seasonally wet. The abundance, size, and 
color of the mottles usually reflect the duration of the 
saturation period and indicate whether or not the soil is 
hydric. Mineral soils that are predominantly gray with 
brown or yellow mottles are usually saturate for long 
periods during the growing season and are classified as 
hydric. Soils that are predominantly brown or yellow 
with gray mottles are saturated for shorter periods and 
may not be hydric. Mineral soils that are never saturated 
are usually bright-colored and are not mottled. Realize, 
however, that in some hydric soils mottles may noi be 
visible due to masking by organic matter (Parker, ef al 
1984). 


It is important to note that the gleization and mottle 
formation processes are strongly influenced by the ac- 
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ii\ ity of certain soil microorganisms. These microorgan- 
isms reduce iron when the soil environment is anuerobic. 
that is. when virtually no free oxygen is present, and 
when the soil contains organic matter. if the soil condi- 
troas are such that free oxygen is present, organic matter 
is absent. or temperatures are 100 low (below 41°F or 53°C) 
to sustain microbial activity, gleization will not proceed 
and mottles will not form, even though the soil may be 
saturated for prolonged periods cf time (Diers and Ander- 
son 1984) 


In Rhode Island, one well-drained soil may appear to 
be a hydric soil due to dark surface and subsurface layers. 
The Newport senes (Typic Fragiochrepts) may have a 
black to dark gray or dark brown surface layer with a dark 
gray to dark grayish brown or olive gray subsoil (to about 
19 inches deep). These dark grayish colors are not associ- 
ated with a reducing (anaerobic) environment, but result 
from the soil parent materials of dark sandstone. con- 
glomerate, argillite, and phyllite. 


National List of Hydric Soils 


To heip the Service clarify its wetland definition, the 
U.S.D.A. Soil Conservation Service (SCS) agreed to 
develop a list of hydric soils. Work on the list began in the 
late 1970's and the list underwent a few revisions prior to 
its most recent printing in 1987. The national hydric soils 
list is reviewed annually and updated and republished as 
needed. This list summarizes in tabular form the charac- 
teristics of each designated hydric soil. State lists of 
hydric soils have deen prepared from the national list and 
are available from the U.S. Fish and Wildlife Service's 
National Wetlands Inventory Project. 


Rhode Island’s Hydric Soils 


In Rhode Island, 14 soil series have been identified as 
hydric soils. These series are very poorly drained or 
poorly drained soils. Table 13 lists these soils along with 
selected characteristics. Examples of Rhode Island's hy- 
dric soils and non-hydric soils are shown in Plates 1-6. 


County Acreage of Hydric Soils 


Recent SCS soil mapping in Rhode Island identified 
112,690 acres of “potential” hydric soils. This represents 
about 17 percent of the state's land surface area. In Rhode 
island, somewhat poorly drained soils were not separated 
from the poorly drained soils in soil mapping, therefore, 
the total acreage of “potential” hydric soils is actually 
higher than the true acreage of hydric soils associated 





with wetlands in the state (E. Stuart, pers. comm.). Table 
14 outlines acreages of potential hydric soils for each 
county based on SCS soil mapping (Rector 1981). 


Hydric Soil Descriptions 


This subsection briefly describes key features of each 
hydric soil associated with Rhode Isiand’s wetlands. This 
information was obtained from Rector (1981); for more 
detailed descriptions, please contact the Soil Conserva- 
tion Service in West Warwick. (Note: The Wareham se- 
ries 1s not included in the descriptions because it 1s of 
minor importance and was not mapped as a soil map unit 
during SCS’s soil survey; its characteristics are, however, 
presented in Table 13, since it does occur in the state.) 


The Adnan series consists of very poorly drained or- 
ganic soils (mucks). They are usually found in depres- 
sions and drainageways of glacial uil uplands and out- 
wash plains. This soil is characterized by a layer of 
Shallow, black muck about 20 inches thick (range: 16 to 
50 inches). The water table is at or near the surface for 
most of the year, usually from November through May. 
Ficoding occurs in a few areas. Adrian muck is found in 
all counties, with nearly half of the state’s acreage in 
Washington County. 


Carlisle Series 


Carlisle soils are very poorly drained organic soils 
(mucks) associated with depressions in glacial till uplands 
and outwash p)uns. These soils are represented by a 
deep, black ar * dark reddish brown muck more than 51 
inches thick. The water table is at or near the surface for 
most of the year, usually from September into June. 
Flooding or ponding of surface water may occur for vari- 
able periods. Carlisle muck occurs in every county, but is 
most common in Washington County, which possesses 
over 60 percent of the state's acreage of this soil. 


Ipswich Series 


The Ipswich series is represented by very poorly 
drained organic soils (peats) associated with estuarine 
tidal marshes. It is characterized by a very dark brown 
surface peat about 11 inches thick, overlying a very dark 
grayish brown subsurface mucky peat about 60 inches 
thick. The organic layer is more than 51 inches thick. The 
soil is saturated with salt water and subjected to frequent 
tidal flooding. Although Ipswich peat occurs in Bristol, 
Kent, and Washington counties, over 90 percent of the 
State's acreage of this soil is present in Bristol County. 
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Table 13. Hydric soils of Rhode !siand, including soil taxonomic names (senes and so:] subgroups), drainage class (VP—very poorly 
drained, P—poorly drained, SP—somewhat poorly drained), depth (below the soil surface), frequency and applicabie period 
of high water table (+ denotes water level above the soil surface; + V indicates flooding at variable depths) or flooding. and 
hydric criteria number (see Table |i). An asterisk (*) indicates that the senes may include non-hydnc members. Note. Some ‘ 
New England soils classified as poorly drained actually include somewhat poorly drained members which may be non-hydric 
(Sources: Modified from Tiner and Veneman 1987; Rector 1981) 

igh Water Flooding Hydric 
Drainage — —_— Criterion 
Series Soil Subgroup Class Depth (ft) Period Frequency Duration Period Number 
Adnan Ternc Medisaprists VP +1.0-1.0 Nov-May None i 
Adnan, Ternc Medisaprists VP +1.0-0.5  Nov—-May Frequent Long Nov -May 1.4 
flooded 
Carlisle Typic Medisaprists VP +0.5-1.0 Sep—Jun None 
Carlisle, Typic Medisaprists VP +0.5-1.0 Sep—Jun Frequent Long Nov-May i.4 
flooded 
Ipswich Typic Sulfihemists VP +1.0-0.0 Jan—Dec Frequent V. Bnet Jan—Dec | 
* Leicester Aenc Haplaquepts P 0.0-1.5  Nov-Mar None 2A:2B2 
Mansfield § Typic Humaquepts VP +1.0-0.5 Nov—Jul None 2B2 
Matunuck  Typic Sulfaquents VP +1.0-0.0 Jan-Dec Frequent V. Bnet Jan—Dec 2BI 

*Raypol Aenc Haplaquepts P 0.0-1.0 Nov-May None 2A.2B2 

*Ridgebury Aeric Fragiaquepts SP, P 0.0-1.5 Nov-May None 2A.2B2 

*Rumney Aeric Fluvaquents P +V-1.5 Nov—Jun Frequent Bnef Oct—May 2A,2B2 

Scarboro Histic Humaquepis VP +1.0-1.0 Nov-Jul Rare 2BI 

* Stissing Aeric Fragiaquepts P 0.0-1.5  Oct-—May None 2B2 

* Walpole Aeric Haplaquents P 0.0-1.0 Nov—Apr None 2A.2B2 

* Wareham Humaqueptic SP, P 0.0-1.5  Sep—Jun None 2A;2B2 

Psammaquents 
*Wareham, §Humaqueptic SP, P +V-1.5  Sep—Jun Occasional Bnef Mar-May 2A;2B2:4 
flooded Psammquents 
Whitman Typic Humaquepts VP +1.0-0.5 Sep—Jun None 2B2 





Table 14. County summaries of hydric soils acreage in Rhode Island (taken from Rector 1981). *Note: Soil map units that include 


somewhat poorly drained soils that are usually non-hydnc 








Bristol Kent Newport Providence Washington State % of State 

Soil Map Unit Name County County County County County Totals Covered 
Adrian muck 45 2,540 530 2,505 5,180 10,800 1.6 
Carlisle muck 5 1,790 850 3,070 9,255 14,970 2.2 
Ipswich peat 525 30 — — 20 575 0.1 
Mansfield mucky silt loam 65 _ 1,940 5 200 2,210 3 
Mansfield very stony mucky silt loam 15 — 1.630 _ 105 1,750 0.3 
Matunuck mucky peat 390 175 1,070 115 1,805 3,555 0.5 
Raypol silt loam* 15 285 15 55 2,090 2.4600 0.4 
Ridgebury fine sandy loam* 105 80 275 1,450 245 2,155 0.3 
Ridgebury, Whitman and Leicester 390 6,955 805 26,040 11,230 45.420 7 

extremely stony fine sandy loams* 
Rumney fine sandy loam* 15 415 25 750 795 2,000 0.3 
Scarboro mucky sandy loam 260 1,330 585 1,720 4,075 7,970 1.2 
Stissing silt loam* 395 40) 6,885 35 1,485 8,840 13 
Stissing very stony silt loam* 245 — 730 40 480 1,495 0.2 
Walpole sandy loam* _ 475 1 805 9) 3,100 3,020 8.490 3.3 

Totals 2,945 15,445 15,430 38,885 39.985 112,690 16.6 
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Leicester Series 


The Leicester series consists of poorly drained mineral 
soils (extremely stony fine sandy loams). These soils are 
found in depressions and drainageways in glacial ull up- 
lands. They are characterized by a very dark grayish 
brown fine sandy loam surface layer about 8 inches thick 
and a light brownish gray and light yellowish brown 
mottled fine sandy loam subsurface layer about 18 inches 
thick over a gray, mottled gravelly sandy loam to a depth 
of 60 inches or more. Stones and boulders cover 10—35 
percent of the mapped area of this soil. The water table is 
within 1.5 feet of the surface from November into March 
and ponding or flooding does not occur, yet the soils are 
saturated for long periods. Leicester soils are mapped as a 
complex with Ridgebury and Whitman soils; it has been 
mapped in each county, but ‘s most abundant in Provi- 
dence County. 


Mansfield Series 


Manstie!d soils are very poorly drained mineral soils 
(mucky silt loams or very stony mucky silt loams). They 
are associated with depressions and small drainageways 
of drumlins in the southeastern part of the state. These 
mineral soils are characterized by an 8-inch thick black 
mucky silt loam surface layer overlying a dark gray and 
olive gray silt loam subsurface layer to a depth of 60 
inches or more. The water table is within 0.5 feet of the 
surface from November into July. Mansfield soils are 
most abundant in Newport County, which has 90 percent 
of the state’s acreage of this soil, but they also occur to a 
limited extent in Washington, Bristol, and Providence 
Counties. 


Matunuck Series 


Although called mucky peat, the Matunuck series con- 
sists of very poorly drained mineral soils having shallow 
organic surface layers. They are found in estuarine tidal 
marshes. These soils are characterized by a shallow sur- 
face layer of very dark gray mucky peat about one foot 
thick overlying a gray sand subsurface layer to a depth of 
60 inches or more. The water table ts at the surface and 
tidal flooding with salt water is frequent throughout the 
year. Matunuck mucky peat occurs in every county, with 
about 80 percent of the state's acreage of this soil in 
Washington and Newport Counties. 


Raypol Series 


Raypol soils are poorly drained mineral soils (silt 
loams). They are found in depressions or terraces and 
outwash plains. Raypol soils are represented by a very 
dark grayish brown silt loam shallow surface layer about 


4 inches thick and an 18-inch subsurface layer of light 
olive brown mottled silt loam, overlying a grayish brown 
and yellowish brown, mottled gravelly sand to a depth of 
60 inches or more. The water table is within one foot of 
the surface from November into May and flooding or 
ponding does not take place. Raypol soils are found in all 
counties, but are mostly in Washington County which 
possesses about 85 percent of the state’s acreage of this 
soil. 


Ridgebury Series 


The Ridgebury series contains poorly drained mineral 
soils with a 10-35% areal coverage of stones and boul- 
ders (extremely stony fine sandy loams). These soils are 
associated with depressions and drainageways in glacial 
till uplands. Ridgebury soils are characterized by a 4-inch 
thick black fine sandy loam surface layer, a 16-inch gray- 
ish brown fine sandy !oam subsoil layer that is mottled in 
the lower pertion, and a yellowish brown substratum of 
mottled gravelly fine sandy loam to a depth of 60 inches 
or more. A perched water table is within 1.5 feet from 
November into May. These soils were mapped as part of a 
soil complex with Whitman and Leicester. This complex 
was mapped in all counties, with more thar ialf of the 
State's acreage of this type mapped in Providence County. 


Rumney Series 


Rumney soils are poorly drained mineral soils (fine 
sandy loams). They are found in recent alluvium on 
floodplains. They are characterized by a very dark gray- 
ish brown fine sandy loam surface layer about 5 inches 
thick, a dark grayish brown, mottled fine sandy loam 
about 17 inches thick, and a gray and dark grayish brown 
sand substratum 60 inches or greater in thickness. The 
high water table is at about 0.5 feet from November into 
June. The soil is also subject to frequent brief floods. 
Rumney soils are found in every county but are most 
abundant in Washington and Providence Counties which 
contain about 77 percent of the state’s acreage of this soil. 


Scarboro Series 


Scarboro soils are very poorly drained mineral soils, 
with a high content of organic matter (mucky sandy 
loams). They are found in drainageways and depressions 
on terraces and outwash plains. These soils are character- 
ized by a 6-inch thick very dark grayish brown mucky 
sandy loam surface layer overlying a deep substratum 
composed of two layers: the upper layer—a gray, mottled 
loamy sand and the lower layer—a light brownish gray. 
mottled coarse sand. In some areas, the soil may have an 
organic layer (mucky peat or muck) up to 16 inches thick. 
The water table is within a foot of the surface from 
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November into July and ponding with up to one foot of 
surface water may occur. Flooding takes place in a few 
areas. Scarboro soils are mapped in every county, but 
more than half of the state's acreage of this soil is found in 
Washington County. 


Stissing Series 


The Stissing series consists of poorly drained mineral 
soils (silt loams or very stony silt loams, depending upon 
the extent of stones and boulders present). These soils 
occur in the southeastern part of the state on glacial 
upland hills and drumlins. They are characterized by a 
very dark gray silt loam surface layer about ® inches thick 
overlying a 7-inch thick dark grayish brown mottled silt 
loam subsoil and a dark gray, mottled silt loam sub- 
Stratum extending to a depth of 60 inches or more. A 
perched water table is within 1.5 feet from October into 
May. Stissing soils have been mapped in each county, but 
nearly 75 percent of the state’s acreage of this soil is 
found in Newport County. 


Walpole series 


Walpole soils are poorly drained mineral soils (sandy 
loams) associated with depressions and small drainage- 
ways on terraces and outwash plains. They are character- 
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CHAPTER 6. 
Vegetation and Plant Communities of Rhode Island’s Wetlands 


Introduction 


Rhode Island's wetlands are largely colonized by 
plants adapted to existing hydrologic, water chemistry, 
and soil conditions, although some wetlands (e.g., tidal 
mud flats) are devoid of macrophytic plants. Most wet- 
land definitions have relied heavily on dominant vegeta- 
tion for identification and classification purposes. The 
presence of “hydrophytes” or wetland plants is one of the 
three key attributes of the Service's wetland definition 
(Cowardin, et al. 1979). Vegetation is usually the most 
conspicuous feature of wetlands and one that may be 
often readily identified in the field. In this chapter, after 
discussing the concept of “hydrophyte,” attention will 
focus on the major plant communities of Rhode Island's 
wetlands. The Appendix contains a list of plant species 
that occur in Rhode Island’s wetlands. 


Hydrophyte Definition and Concept 


Wetland plants are technically referred to as “hydro- 
phytes.” The Service defines a “hydrophyte” as “any 
plant growing in water or on a substrate that is at least 
periodically deficient in oxygen as a result of excessive 
water content” (Cowardin, et ai. 1979). Thus, hydro- 
phytes are not restricted to true aquatic plants growing in 
water (e.g., ponds, lakes, rivers, and estuaries), but also 
include plants morphologically and/or physiologically 
adapted to periodic flooding or saturated soil conditions 
typical of marshes, swamps, bogs, and bottomland for- 
ests. The concept of hydrophyte applies to individual 
plants and not to species of plants, although certain spe- 
cies may be represented entirely by hydrophytes, such as 
smooth cordgrass (Spartina alternifiora) and broad- 
leaved cattail (Typha latifolia). For example, certain indi- 
viduals of white pine (Pinus strobus) can be considered 
hydrophytes since they grow in undrained hydric soils 
(Tiner 1988a). Wet ecotypes of many plant species un- 
doubtedly exist. All plants growing in wetlands have 
adapted in one way or another fe: life in periodically 
flooded or saturated, anaerobic soils. Consequently, these 
individuals are considered hydrophytes. 


The Service has prepared a comprehensive list of plant 
species that are found in the Nation’s wetlands to help 
clarify its wetland definition (Reed 1988). A list of plant 
species that occur in Rhode Island’s wetlands has been 
extracted from the national list and is included in the 


Appendix of this report. This list contains | ,335 species 
of plants that may occur in Rhode Island’s wetlands, 
including 74 species of aquatics, 52 species of ferns and 
fern allies, 121 species of grasses, 150 species of sedges, 
21 species of rushes, 664 species of forbs (other herba- 
ceous plants), 131 species of shrubs, 93 species of trees, 
and 28 species of vines. The Service recognizes four 
types of plants that occur in wetlands: (1) obligate wet- 
land (OBL), (2) facultative wetland (FACW), (3) faculta- 
tive (FAC), and (4) facultative upland (FACU). Obligate 
hydrophytes are those plants which nearly always (more 
than 99% of the time) occur in wetlands under natural 
conditions. The facultative types can be found in both 
wetlands and uplands to varying degrees. Facultative 
wetland plants usually occur in wetlands (from 67 percent 
to 99 percent of the time), while purely facultative piants 
show no affinity to wetlands or uplands (equally likely to 
occur in both habitats) and are found in wetlands with a 
frequency of occurrence between 34—66 percent. By con- 
trast, facultative upland plants usually occur in uplands, 
but are present in wetlands between 1-33 percent of the 
time. When present, they are often in drier wetlands 
where they may dominate or at higher elevations (e.g.. 
hummocks) in wetter areas. Table 15 shows the number 
of plant species in each wetland indicator status category. 
Examples of the four major types of wetland plants for 
Rhode Island are presented in Table 16. Field guides for 
identifying wetland plants are available (Magee 1981; 
Tiner 1987, 1988b). 


Table 15. Wetland indicator status of various life forms of Rhode 
Island's wetland plants. Number of species in each 
category is listed. Plants not assigned an indicator 
status are listed under NI (No Indicator). Note: Cate- 
gories FACW, FAC, and FACU include those species 
designated with a + and — on the list in the Appendix. 
(P. Reed, pers. comm. ) 

Life Form OBL FACW FAC FACU Ni 

Aquatics 74 _- -~ - — 

Ferns and Allies 8 19 13 12 -- 

Grasses 23 32 22 43 ! 

Sedges 96 33 9 12 l 

Rushes 8 7 4 2 _ 

Forbs 235 127 107 183 12 

Shrubs 22 29 35 39 6 

Trees 5 24 23 38 3 

Vines a 2 10 i4 2 

471 273 223 430—~C*«OS 








Table 16. Examples of four wetland plant types occurring in Rhode Island. 


Hydrophyte Type Plant Common Name 
Obligate Royal Fern 
White Water Lily 
Smooth Cordgrass 
Bluejoint 
Tussock Sedge 
Three-way Sedge 
Broad-leaved Cattai! 
Water Willow 
Leatherleaf 
Big Cranberry 
Buttonbush 
Atlantic White Cedar 


Facultative Wetland Cinnamon Fern 
Salt Hay Grass 
Common Reed 
Boneset 

Reed Canary Grass 
Speckled Alder 
Highbush Blueberry 
Steeplebush 

Green Ash 
American Elm 
Rose Bay 


Foxtail Grass 
Wrinkled Goldenrod 
Purple Joe-Pye-weed 
Poison Ivy 

Sweet Pepperbush 
Sheep Laurel 
Oblong-leaf Shadbush 
Red Maple 

Yellow Birch 
Ironwood 


Facultative 


Facultative Upland Ground-pine 
Bracken Fern 
Partridgeberry 
Black Huckleberry 
American Holly 
White Ash 

White Pine 


Hemlock 


Wetland Piant Communities 


Scientific Name 


Osmunda regalis 
Nymphaea odorata 
Spartina alterniflora 
Calamagrostis canadensis 
Carex stricta 

Dulichium arundinaceum 
Typha latifolia 

Decodon verticillatus 
Chamaedaphne calvculata 
Vaccinium macrocarpon 
Cephalanthus occidentalis 
Chamaecyparis thyoides 


Osmunda cinnamomea 
Spartina patens 
Phragmites australis 
Eupatorium perfoliatum 
Phalaris arundinaceum 
Alnus rugosa 
Vaccinium corymbosum 
Spiraea tomentosa 
Fraxinus pennsylvanica 
Uimus americana 
Rhododendron maximum 


Setaria geniculata 

Solidago rugosa 
Eupatoriadelphus purpureus 
Toxicodendron radicans 
Clethra alnifolia 

Kalmia angustifolia 
Amelanchier canadensis 
Acer rubrum 

Betula alle ghaniensis 
Carpinus caroliniana 


Lycopodium obscurum 
Preridium aguilinium 
Mitchella repens 
Gavlussacia baccata 
Ilex opaca 

Fraxinus americana 
Pinus strobus 

Tsuga canadensis 


have a profound effect on plant composition. This is 
particularly evident in coastal marshes where mosquito 





Many factors influence wetland vegetation and com- 
munity structure, including climate, hydrology, water 
chemistry, and human activities. Penfound (1952) identi- 
fied the most important physical factors as: (1) location of 
the water table, (2) fluctuation of water levels, (3) soil 
type, (4) acidity, and (5) salinity. He also recognized the 
role 0: ‘siotic factors, i.e., plant competition, animal ac- 
tions, and human activities. Many construction projects 
alter the hydrology of wetlands through channelization 
and drainage or by changing surface water runoff pat- 
terns, especially in urban areas. These activities often 


ditching has increased the abundance of high-tide bush 
(Iva frutescens), especially on spoil mounds adjacent to 
ditches. Repeated timber cutting and severe fires may 
also have profound effects on wetland communities. 
Many former Atlantic white cedar swamps in the North- 
east are now red maple swamps because most of the cedar 
has been harvested. 


Rhode Island’s wetlands fall within five ecological sys- 
tems inventoried by the NWI: Marine, Estuarine, River- 
ine, Lacustrine and Palustrine. In coastal areas, the es- 
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tuarine marshes, which include salt marshes and tidal 
mudfiats, are most abundant, with marine wetlands gen- 
erally limited to rocky shores and intertidal beaches along 
Block Island and Rhode Island Sounds. Overall, how- 
ever, palustrine wetlands predominate, renresenting 
about 87 percent of the state’s wetlands, whereas es- 
tuarine wetlands represent only 11 percent. Palustrine 
wetlands include the overwhelming majority of freshwa- 
ter marshes, swamps, and ponds. Wetlands associated 
with the riverine and lacustrine systems are largely re- 
stricted to nonpersistent emergent wetlands, aquatic 
beds, and nonvegetated flats. The following sections ad- 
dress major wetland types in each ecological system. 
Descriptions are based on field observations and a review 
of scientific literature. 


Marine Wetlands 


The Marine System includes the open ocean overlying 
the continental shelf and the associated high-energy 
coastline. Deepwater habitats predominate in this sys- 
tem, with wetlands generally limited to sandy intertidal 
beaches, cobble-gravel shores, and rocky shores along 
Block Island and Rhode Island Sounds and sand bars at 
the mouths of coastal inlets (Figure 15). Vegetation is 
sparse and scattered along the upper zones of beaches. 
Vascular plants, such as sea rocket (Cakile edentula), 
beach grass (Ammophila breviligulata), beach orach 
(Atriplex arenaria), and beach pea (Lathyrus japonicus) 
occur in these areas. Rocky shores are often colonized by 
macroalgae, mainly rockweeds (Fucus spp. and As- 
cophyilum nodosum). 


Estuarine Wetlands 


The Estuarine System consists of tidal salt an! brackish 
waters and contiguous wetlands where ocean water ts at 
least occasionally diluted by freshwater runoff from the 
land. It extends upstream in coastal rivers to fresh water 
where no measurable ocean-derived salts (less than 0.5 
parts per thousand) can be detected. A variety of wetland 
types develop in estuaries largely because of differences 
in salinity and duration and frequency of flooding. Major 
estuarine wetland types include: (1) intertidal flats, (2) 
emergent wetlands, (3) scrub-shrub wetlands, and (4) 
aquatic beds. 


Estuarine Intertidal Flats 


Intertidal flats of mud and/or sand are extremely com- 
mon in estuaries, pane. .: tween salt marshes and 


coastal waters (Figure 16}. Small gravel fats are present 
in isolated areas of Narragansett Bay (F. Golet, pers. 
comm. ). Estuarine tidal flats are typically flooded by tides 


and exposed to air twice daily. These flats are generally 
devoid of macrophytes, although smooth cordgrass 
(Spartina alterniflora) may occur in isolated clumps on 
mud flats. Microscopic plants, especially diatoms, eu- 
glenoids, dinoflagellates and blue green algae, are often 
extremely abundant, yet inconspicuous (Whitlatch 1982). 


Estuarine Emergent Wetlands 


Differences in salinity and tidal flooding within estu- 
aries have a profound and visible effect on the distribution 
of emergent vegetation. Plant composition changes mark- 
edly from the more saline portions to the brackish areas 
further inland. Even within areas of similar salinity, vege- 
tation differs largely due to the frequency and duration of 
tidal flooding and, locally, due to freshwater runoff. 


Salt marshes are the typical estuarine emergent wet- 
lands in Rhode Island. They have formed on the intertidal 
shores of salt and brackish tidal waters in three major 
types of areas: (1) salt ponds (e.g., Winnapaug, Ninigret, 
and Potter Ponds), (2) coastal rivers (e.g., Pettaquam- 
scutt, Barrington, and Warren Rivers), and (3) coves, 
harbess and other coastal embayments (e.g., Colonel 
Willie Cove, Coggeshall Cove, Wickford Harbor, Dutch 
Harber, Mill Cut, and Mount Hope Bay). Plates 7-8 
show examples of Rhode Island's salt marshes. 


Based on differences in tidal flooding, two general 
vegetative zones are recognized within salt marshes: (1) 
regularly flooded low marsh and (2) irregularly flooded 
high marsh (Figure 17). The vegetation of each zone is 
different due to flooding frequency and duration, among 
other factors. The low marsh is flooded at least once daily 
by the tides. Above this level is the high marsh which ts 
flooded less often than daily. 


A single plant——the tall form (approximately 3—6 feet 
high) of smooth cordgrass (Spartina alterniflora)—dom- 
inates the low marsh from approximately mean sea level 
to the mean high water mark. This zone is generally 
limited to creekbanks and upper borders of tidal flats. A 
recent study in Connecticut found that the tall form of 
smooth cordgrass was an accurate indicator of the land- 
ward extent of mean high tide (Kennard, et al. 1983). 


The vegetation of the high marsh often forms a com- 
plex mosaic rather than a distinct zone. Plant diversity 
increases with several species being abundant, including 
a short form of smooth cordgrass, salt hay grass (Spartina 
patens), spike grass (Distichlis spicata), glassworts (Sali- 
cornia spp.), marsh orach (Atriplex patula), sea lavender 
(Limonium nashii), salt marsh aster (Aster tenuifolius), 
and black grass (Juncus gerardii). Pools and tidal creeks 














Plates 1-6. 


Examples of four hydric soils and two nonhydric soils: (1) Carlisle muck, (2) Scarboro mucky sandy loam (3) Wareham loarny 
sand, (4) Ridgebury fine sandy loam (hydric), (5) Ridgebury fine sandy loam (nonhydric), and (6) Sudbury sandy loam. Compare 
Plates 4 and 5 which show hydric and nonhydric members of the Ridgebury series. Note the position of the gray subsoils in 

each - immediately below the surface layer in the hydric soil and below 20 inches in the nonhydric soil. The nonhydric Sudbury 
soil 1s clearly much brighter colored than the dull-colored hydric soils 
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Plate 7. Salt marsh (estuarine intertidal emergent wetland) in Tiverton. Note the developing marsh (clumps of smooth cordgrass) on the tidal 
flat 
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Plate 8. Salt marsh adjacent to Winnapaug Pond, Westeriy. Note the regularly flooded low marsh along the creek and mixed vegetation 
pattern of the irregularly flooded high marsh 
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Plate 9. Freshwater wetlands in Frying Pan Pond (Wood River), Richmond. Note the distinctive plant zonation: water-hearts in shallow 
permanently flooded area, pickerelweed and bayenet rush in the semipermanently flooded zone. and sedges. grasses, and shrubs in 
the seasonally flooded area 





Plate 10. Seasonally flooded marsh (palustrine emergent wetland) along the Chipuxet River, West Kingston 
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Plate : : 
11. Seasonally flooded marsh on Block Island. Note the diverse plant community 


Plate 12. Grazed we 
wazed wet meadow in Tiverton Sweet flag and soft rush dominate this saturated palustrine wetland 
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Plate 13. Diamond Bog. Richmond in autumn Leatherleaf. a broad-leaved evergreen shrub. dominates this saturated scrub-shrub wetland 
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Plate 14. Newton Marsh, Westerly. It 1s a good example of a diverse. seasonally flooded palustrine deciduous scrub-shrub wetland 
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Plate 1S. Atlantic white cedar swamp (palustrine evergreen forested wetland) bordenng El! Pond. Rockville A leatherleal bog forms a 


floating mat along the shoreline 
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Piate 16. Red maple swamp (palustrine deciduous 


forested wetland). Richmond Most of these swamps occur mm depressions, but some occur 


in scepape shope's 
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Figure 15. 
gravel unconsolidated shore at Pout Judith (nght) 


within the salt marshes may be vegetated with widgeon 
grass (Ruppia maritima), sea lettuce (Ulva lactuca), or 
other algae 


The short form of smooth cordgrass forms extensive 
stands just above the low marsh. Within these and higher 
areas, Shallow depressions called pannes can be found 
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Marine wmiertedal wetlands form much of the Rhode Island coastlme: (1) bedrock rocky shore at Scaver Tail (left! and (2) cobble 


These pannes are subjected to cxtreme temperatures and 
salinity. Summer salinities may exceed 40 parts per thou- 
sand (Martin 1959). while after heavy rains they may be 
filled with fresh water. Although they may be devoid of 
plants, many pannes are colonized by a short form of 
smooth cordgrass, glassworts, and spike grass, while 
blue-green algae may form a dense surface mat 


Figure 16. Estuarine emergent wetland and exposed tidal flat (low tide) at Succotash Marsh in Jerusalem 
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Figur« Generalized plant zonation in southern New England salt marshes: (1) low marsh and (2) high marsh. The high marsh can be 
further divided into several subzones. Note that plant diversity increases toward upland. (Source: adapted from Tiner 1987) 


Above the short cordgrass marsh, two grasses and one 
rush predominate: salt hay grass, spike grass, and black 
grass (a member of the Rush Family). Salt hay grass often 
forms nearly pure stands, but it is frequently intermixed 
with spike grass. Spike grass usually forms pure or nearly 
pure stands in the more poorly drained high marsh areas 
where standing water ts present for extended periods. The 
short form of smooth cordgrass also frequently occurs in 
this middie high marsh zone and 1s often intermixed with 


salt hay grass. Black grass, which ts actually a rush, is 
found in abundance at slightly higher levels, often with 
high-tide bush (/va frutescens). Other conimon high 
marsh plants include: seaside arrow grass (Triglochin 
maritima), salt marsh bulrush (Scirpus robustus), seaside 
plantain (Plantago maritima), sea lavender, marsh orach. 
salt mar: 4 aster, seaside gerardia (Agalinis maritima), sea 
blite (Suaeda maritima), seaside goldenrod (Solidago 
sempervirens), and sand spurrey (Spergularia maritima) 


Extreme Spring High Tide 


f Mean High Tide 








Creeks and ditches throughout the high marsh are often 
immediately bordered by a tall or intermediate form of 
smooth cordgrass, while old spoil mounds adjacent to 
these mosquito ditches may be colonized by high-tide 
bush. 


At the upland edge of salt marshes, switchgrass (Pani- 
cum virgatum), slough grass (Spartina pectinata), com- 
mon reed (Phragmites australis), groundsel tree (Bac- 
charis halimifolia), high-tide bush, and red cedar 
(Juniperus virginiana) frequently occur. Other plants 
present in border areas include bayberry (Myrica pen- 
sylvanica), poison ivy (Toxicodendron radicans}, seaside 
goldenrod, grass-leaved goldenrod (Euthamia gram- 
inifolia), sweet grass (Hierochloe odorata), red fescue 
(Festuca rubra), wild rye (Elymus virginicus), purple 
loosestrife (Lythrum salicaria), and marsh pink (Sabatia 
stellaris). Where freshwater influence from the upland ts 
strong. narrow-leaved cattail (Typha angustifolia), three- 
squares (Scirpus americanus and S. pungens), marsh fern 
(Thelypteris thelypteroides) rose mallow (Hibiscus mos- 
cheutos), creeping bent grass (Agrostis stolonifera var. 
compacta), spikerushes (Eleocharis spp.), Canada rush 
(Juncus canadensis), and other species may occur. These 
areas resemble brackisn marshes which are more exten- 
sive in adjacent states. 


Two Fish and Wildlife Service reports on New England 
salt marshes (Nixon 1982; Teal 1986) serve as useful 
references on the ecology of New England salt marshes. 


Estuarine Scrub-Shrub Wetlands 


Estuarine shrub wetlands are not common along the 
Rhode Island coast. Where present, they are usually dom- 
inated by high-tide bush. This shrub is especially com- 
mon along mosquito ditches in salt marshes where it has 
become established on mounds of deposited material and 
along the upper edges of salt marshes. Salt hay grass, 
spike grass, and black grass are often co-dominants with 
high-tide bush in the high marsh. Groundsel tree may also 
be present along the upland border of salt marshes. 


Estuarine Aquatic Beds 


Shallow coastal embayments called “salt ponds” are a 
dominant feature along Rhode Island’s coast. in Wash- 
ington County, these ponds lie between the mainland and 
narrow barrier beaches. Most are connected to the ocean 
by manmade channels (breachways), while two ponds— 
Trustom Pond and Cards Ponds are not permanently con- 
nected to the sea. Ponds with breachways have higher 
salinities and are subjected to daily tidal action, while 
Trustom and Cards Ponds are brackish due to intermittent 
tidal influence. Prior to the building of permanent breach- 
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ways, widgeon grass (Ruppia maritima) was the domi- 
nant aquatic bed plant. With increased salinities after 
breachway construction, eelgrass (Zostera marina) re- 
placed much of the widgeon grass (Lee 1980). Other 
aquatic species reported in salt ponds include sago pond- 
weed (Potamogeton pectinatus), clasping-leaved pond- 
weed (P. perfoliatus), narrowleaf pondweed (P. pusillus 
= P. berchtoldii), horned pondweed (Zannichellia pai- 
ustris), naiads (Najas spp.), and muskgrasses (Chara 
spp.) (Wright, et al. 1949). Thorne-Miller and others 
(1983) recently mapped the distribution of submerges 
aquatic bed vegetation in five of Rhode Island's coastal 
ponds. 


Riverine Wetlands 


The Riverine System encompasses all of Rhode Is- 
land's freshwater rivers and their tributaries, including 
the freshwater tidal reaches of coastal rivers where salin- 
ity 1s less than 0.5 ppt. This system is composed largely 
of deepwater habitats and nonvegetated wetlands, with 
the wetlands occurring between the riverbank and deep 
water (6.6 feet and greater in depth). 


Although many of the state's freshwater vegetated wei- 
lands lie along nontidal rivers and streams, only a small 
fraction of these are considered riverine wetlands accord- 
ing to the Service's classification system (Cowardin, ef 
al. 1979). Riverine wetlands are by definition largely 
restricted to shallow bottoms and aquatic beds within the 
channels and to fringes of nonpersistent emergent plants 
growing on river banks or in shallow water. Contiguous 
wetlands dominated by persistent vegetation (i.e., trees, 
shrubs, and robust emergents) are classified as palustrine 
wetlands. 


Riverine wetlands are most visible along slow-flowing, 
meandering lower perennial rivers and streams. Here non- 
persistent emergent plants such as burreeds (Sparganium 
spp.). pickerelweed (Pontederia cordata), arrowheads 
(Sagittaria spp.), arrow arum (Peltandra virginica), wild 
rice (Zizania aquatica), rice cutgrass (Leersia oryzoides), 
true forget-me-not (Myosotis scorpioides), and smart- 
weeds colonize very shallow waters and exposed shores. 
Aquatic beds may also become established in slightly 
deeper waters of clear rivers and streams. Important 
aquatic bed plants include submerged forms of burreeds 
and arrowheads, pondweeds and riverweeds (Potamo- 
geton spp.), spatterdock (Nuphar luteum), and white wa- 
ter lily (Nymphaea odorata). 


Palustrine Wetlands 


Palustrine wetlands are the most common wetlands in 
Rhode Island. They represent the most floristically di- 
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verse group of wetlands in the state and include freshwa- 
ter marshes, wet meadows, swamps, bogs, and shallow 
ponds. This collection of wetlands encompasses a wider 
range of water regimes than wetlands of other systems. 
with the more common water regimes being permanently 
flooded. semipermanentiy flooded, seasonally flooded, 
and saturated. Certain tidaliv influenced freshwater areas 
are also considered palustrine wetlands. While numerous 
plants may be restricted to one or two major hydrologic 
regimes, many plants, such as red maple (Acer rubrum) 
and purple loosestrife. tolerate a wide range of flooding 
and soil saturation conditions. Although their tolerances 
may be high, some wetland species are usually more 
prevalent under certain conditions and may, therefore. be 


used as indicators of certain water regimes. Examples of 


plant-water regime relationships are presented in Table 10 
(Chapter 4). Palustrine wetland plant communities are 
discussed by class in the foilowing subsections. The 
reader must recognize that due to the diversity of these 
communities, this discussion characterizes only the major 
types in general terms. Moreover. it 1s based largely on 
observations made during the inventory, since few studies 
have been conducted in Rhode Island's treshwater wet- 
lands 


Palustrine Aquatic Beds 


Small ponds, many of which were artificially-created, 
are common throughout the state. These permanently or 
semipermanently flooded water bodies comprise the wet- 
test of palustrine wetlands. Many shallow ponds have 
aquatic beds covering all or part of their surfaces or 
bottoms. Common dominance types include green algae. 
floating species such as duckweeds (Lemna spp.. Spiro- 
dela polyrhiza, and others) and bladderworts (Utricularia 
spp.). and rooted vascular plants. such as spatterdock. 
white water lily, water shield (Brasenia schrebert), water- 
cress (Nasturtium officinale), and pondweeds. 


Palustrine Emergent Wetlands 


Palustrine emergent wetlands are primarily freshwater 
marshes and wet meadows dominated by persistent and 
nonpersistent grasses, rushes, sedges, and other herba- 
ceous or grass-like plants. Nearly all of these wetlands are 
nontidal, with tidal freshwater marshes being virtually 
nonexistent in Rhode Island (F. Golet, pers. comm. ). 
Plates Y—-12 show examples of palustrine emergent wet- 
lands. 


Nontidal freshwater emergent wetlands are common 
throughout the state (Figure 18). Compared to the pal- 
ustrine forested and shrub wetlands, however, these 
emergent wetlands represent only a small portion (three 
percent) of the state’s freshwater wetlands. The water 





regime in freshwater marshes greatly affects plant com- 
munity composition. 


Semipermanently flooded emergent marshes may be 
dominated by broad-leaved cattail (7ypuna latifolia), bay- 
onet rush (Juncus militaris), spatterdock, pickerelweed, 
common three-square (Scirpus pungens), arrow arum, 
water wiliow (Decodon verticillatus), and burreeds. As- 
sociated plants include duckweeds, white water lily, 
pondweeds, water parsnip (Siam suave), umbrella pen- 
nywort (Hydrocotyle umbellata), sott-stemmed bulrush 
(Scirpus validus), arrowheads, and a variety of submer- 
gent aquatics. 


Dominant plants of seasonally flooded emergent wet- 
lands include rice cutgrass, broad-leaved cattail, narrow- 
leaved cattail, common reed, soft rush (Juncus effusus). 
Canada rusa (J. canadensis), water willow, reed canary 
grass (Phalaris arundinacea), bluejoint (Calamagrostis 
canadensis), sweet flag ‘Acorus calamus), arrow arum, 
manna grasses (Gliyceria canadensis and others), wool 
grass (Scirpus cyperinus), three-way sedge (Dulichium 
arundinaceum), tussock sedge (Carex stricta), other 
sedges (e.g.. C. lurida, C. stipata, and C. vulpinoidea), 
and grass-leaved goldenrod (Euthamia graminifolia). 
Soft rush and sweet flag are especially common in grazed 
wet meadows which may be seasonally flooded or satu- 
rated (Golet and Davis 1982). Sweet flag also occurs with 
broad-leaved cattail in seasonally flooded marshes. Other 
common plants are jewelweed (/mpatiens capensis). 
arrow-leaved tearthumb (Polygonum sagittatum), purple 
loosestrife. smartweeds, sensitive fern (Onoclea sen- 
sibilis), marsh tern, boneset (Eupatorium perfoliatum), 
grasses (Agrostis sp. and others), green bulrush (Scirpus 
atrovirens), asters (Aster spp.), broad-leaved arrowhead 
(Saguttaria latifolia), spikerushes, Joe-Pye-weeds (Eu- 
patoriadelphus spp.). bedstraw (Galium tinctorium), 
common three-square, swamp milkweed (Asclepias in- 
carnata), and water purslane (Ludwigia palustris). Other 
emergents in seasonally flooded marshes and wet mead- 
ows include blue flag (/ris versicolor), bugleweeds (Ly- 
copus spp.), marsh St. John’s-wort (Triadenum virgini- 
cum), other St. John’s-worts (Hypericum spp.), umbrella 
sedges (Cyperus spp.), false nettle (Boehmeria cylin- 
drica), swamp dock (Rumex verticillatus), bittersweet 
nightshade (So/anum dulcamara), soft-stemmed bulrush, 
blue vervain (Verbena hastata), water parsnip, horsetail 
(Equisetum sp.), dodder (Cuscuta gronovii), swamp can- 
dles (Lysimachia terrestris), rough-stemmed goldenrod 
(Solidago rugosa), mad-dog skullcap (Scutellaria later- 
iflora), skunk cabbage (Svmplocarpus foetidus), and 
panic grasses (Panicum spp. and Dichantehlium spp.). 
Shrubs, such as willows (Sali spp. ). buttonbush (Cepha- 
lanthus occidentalis), multi’9ra rose (Rosa multiflora), 
swamp rose (Rosa palustris), northern arrowwood (Vi- 
burnum recognitum), common elderberry (Sambucus 
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Figure 18. 


canadensis), speckled alder (Alnus rugosa), steeplebush 
(Spiraea tomentosa), broad-leaved meadowsweet (Spi- 
raea latifolia), highbush blueberry (Vaccinium corym- 
bosum), and silky dogwood (Cornus amomum), and sap- 
lings of red maple may be scattered within these emergent 
wetlands. 


Seasonally flooded emergent wetlands called “fens” 
are represented by an herbaceous community of woolly- 
fruit sedge (Carex lasiocarpa), twig-rush (Cladium mar- 
iscoides), bluejoint, and buckbean (Menyanthes trifo- 
liata), with shrubs, mainly sweet gale (Myrica gale) and 
leatherleaf (Chamaedaphne calyculata), also common 
(Golet and Davis 1982). Emergent “bogs” carpeted with 
peat mosses (Sphagnum spp.) and having a saturated 
water regime are commonly dominated by beaked sedge 
(Carex rostrata), white beak-rush (Rhynchospora alba) 
or twig-rush, with cottongrass (Eriophorum virginicum) 
usually present (F. Golet, pers. comm.). Soft rush and 
Virginia chain fern (Woodwardia virginica) may also oc- 
cur, 


Temporarily flooded emergent wetlands may support 
soft rush, reed canary grass, common reed, goldenrods 
(Solidago spp. and Euthamia spp.), Joe-Pye-weeds, as- 





Freshwater marsh near Woodville. dominated by tussock sedge 


ters, and others. These emergent wetlands are less com- 
mon than the seasonally flooded types. 


Palustrine Scrub-shrub Wetlands 


Scrub-shrub wetlands represent just less than 10 per- 
cent of Rhode Island's inland wetlands. They are charac- 
terized by the dominance of shrubs or tree saplings less 
than 20 feet tall. Two general types of scrub-shrub wet- 
lands are present in the state: (1) deciduous scrub-shrub 
wetlands and (2) evergreen scrub-shrub wetlands, with 
the former group being most abundant. Mixtures of these 
types occur. Also, many shrub wetlands are intermixed 
with emergent wetlands. Examples of scrub-shrub wet- 
land communities are presented in Table 17 and are pic- 
tured in Plates 13-14. 


Deciduous shrub swamps may be dominated by one or 
more of several species including buttonbush, sweet gale. 
highbush blueberry, swamp azalea (Rhododendron vis- 
cosum), winterberries (//ex verticillata and 1. laevigata), 
northern arrowwood, alders (A/nus rugosa and A. ser: 
rulata), sweet pepperbush (Clethra alnifolia), silky dog- 
wood, swamp rose, and saplings of red maple (Acer 
rubrum). The first two species usually occur in the wettest 
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Table 17. 


Dominance Type 


Highbush Biueberry 


Buttonbush 


Well-Mixed 
Deciduous Shrubs 


Well-Mixed 
Deciduous Shrubs 


Highbush Blueberry 
Sweet Pepperbush 


Leatherleaf 
Tussock Sedge 


Leatherleaf/Sweet Gale 


Sweet Pepperbush/ Broad- 


leaved Meadowsweet 
Red Maple (saplings) 
Silky Dogwood 


Red Maple 


Swamp Rose 


Well-Mixed 
Deciduous Shrubs 


Highbush Blueberry / 
Water Willow 
Swamp Azalea 


Speckled Alder/Willow 


Examples of palustrine scrub-shrub wetlands in Rhode Island. 


Associated Vegetation 


Common Winterberry, Swamp Azalea, Red Maple, Spikerush, Peat Moss, Tussock Sedge, 
Chokeberry, Serviceberry, Black Gum, White Pine, Cinnamon Fern, Canada Mayflower, 
Blue Flag. Gray Birch, Sheep Laurel, and Broad-leaved Meadowsweet 


Tussock Sedge, Alder, Bluejoint, Swamp Rose, and Broad-leaved Cattail 


Red Maple, Ash, Northern Arrowwood, Willow, Smooth Winterberry, Swamp Ruse, 
Multifiora Rose, Grape, Serviceberry, and Poison Ivy 


Sweet Pepperbush, Highbush Blueberry, Swamp Azalea, Maleberry, Peat Mosses, Soft 
Rush, Twig-rush, Virginia Chain Fern, Red Maple, and Cottongrass 


Mosses, Red Maple, Cinnamon Fern, White Pine, Ash, and Black Gum 


Broad-leaved Meadowsweet, Peat Moss, Yellow Pond Lily, Steeplebush, Sweet Pepper- 
bush, and Red Maple 


Tussock Sedge. Atlantic White Cedar, and White Pine 


Tussock Sedge, Bugleweed. Peat Moss. Blunt Manna Grass, and Sedge 


Swamp Rose, Speckled Alder, Red Maple, Joe-Pye-weed, Boneset, Sedge, Jewelweed, 
Sensitive Fern. Horsetail, Soft Rush, Northern Arrowwood, Grasses, Tussock Sedge, and 
Green Ash 


Highbush Blueberry, Common Winterberry, Sweet Pepperbush, Northern Arrowwood, 
Poison Ivy, Gray Birch, Cinnamon Fem, Sensitive Fern, and Skunk Cabbage 


Northern Arrowwood, Elderberry, Sensitive Fern, Skunk Cabbage, Broad-leaved Cattail, 
Red Mapie, Serviceberry, Willow, and Reed Canary Grass 


Sweet Gale, Swamp Rose, Sweet Pepperbush. Common Winterberry, Swamp Azalea, 
Highbush Blueberry, Poison Ivy, Black Chokeberry, Red Maple. Peat Moss, and Marsh Fern 


Cinnamon Fern, Sweet Pepperbush, Peat Moss, White Pine, Skunk Cabbage. Serviceberry, 
Canada Mayflower, Wild Calla, and Maleberry; Edges: Red Maple, Blue Flag. Broad- 
leaved Meadowsweet,. and Gray Birch 


Red Maple, Buttonbush, Swamp Rose. and Steeplebush with various emergents 


Kent 
Newport 


Newport 


Providence 


Kent 


Kent 


Providence 


Bristol 


Bristol 


Newport 


Washingion 


Providence 


Providence 





Common Winterberry 


areas, often in shallow water along the shores of lakes, 
ponds or rivers, whereas the other species are generally 
associated with seasonally flooded wetlands (Figure 19). 
Water willow may be intermixed with buttonbush in 
many shallow water areas. Leatherleaf is sometimes an 
associate of sweet gale (Golet and Davis 1982). Wright 
(1941) observed royal fern (Osmunda regalis), northern 
wild raisin (Viburnum cassinoides), \eatherleaf, male- 
berry (Lyonia ligustrina), and hoary willow (Salix can- 
dida) in mixed deciduous shrub swamps within the Great 
Swamp in Washington County. Other common shrubs 
include oblong-leaf shadbush (Amelanchier canadensis), 
steeplebush, broad-leaved meadowsweet, chokebernies 
(Aronia spp.), common elderberry (Sambucus cana- 
densis), poison ivy (Toxicodendron radicans), and wil- 
lows (Salix spp.). Occasionally bayberry (Myrica pen- 
sylvanica) and gray birch (Betula populifolia) are found 
in palustrine wetlands. A variety of herbaceous plants are 
common in shrub swamps. Peat mosses (Sphagnum spp.) 





may be present in great abundance, especially in boggy 
areas. 


Evergreen scrub-shrub wetlands are represented by 
two types of communities: (1) leatherleaf bogs and (2) 
Atlantic white cedar sapling swamps. The former type is 
dominated by leatherleaf, with associated species includ- 
ing pitcher plant (Sarracenia purpurea), rose pogonia 
(Pogonia ophioglossoides), round-leaved sundew (Dros- 
era rotundifolia), cottion-grasses (Eriophorum virginicum 
and E. tennellum), and bog clubmoss (Lycopodium in- 
undatum) (Wright 1941). Sweet gale, sweet pepperbush, 
broad-leaved meadowsweet, tussock sedge, white pine 
(Pinus strobus), and Atlantic white cedar (Chamaecy- 
paris thyoides) may also be present. Golet and Davis 
(1982) observed peat mosses, black huckleberry (Gaylus- 
sacia baccata), sheep laurel (Kalmia angustifolia), and 
cranbernes (Vaccinium macrocarpon and V. oxycoccus) 
in this wetland type. Other bog species include white 
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Figure 19. Palustrine scrub-shrub wetland in Chapman Swamp in Westerly 


beak-rush, dwarf huckleberry (Gavylussacia dumosa), 
water willow, grass pink (Calopogon tuberosus), and 
Dragon’s Mouth (Arethusa bulbosa) (F. Golet, pers. 
comm.). Wright (1941) described a regenerating Atlantic 
white cedar swamp in the Great Swamp. Plants associated 
with Atlantic white cedar in this swamp included rose bay 
(Rhododendron maximum), mountain holly (Nemopan- 
thus mucronata), poison sumac (Toxicodendron vernix), 
grass pink, rose pogonia, round-leaved sundew, bunch- 
berry (Cornus canadensis), clintonia (Clintonia boreal- 
is), sweet white violet (Viola blanda), goldthread (Coptis 
trifolia), white fringed orchis (Platanthera blephariglot- 
tis), and pitcher plant. Leatherleaf and sweet gale may 
also be present in this type of wetland (F. Golet, pers. 
comm. ). 


Palustrine Forested Wetlands 


Palustrine forested wetlands are the state’s most abun- 
dant wetland type, representing about 73 percent of the 
State's wetlands and 83 percent of the nontidal wetlands. 
These wetlands are common along rivers and streams, in 
isolated depressions, and in drainageways on hillsides. 


Forested wetlands are characterized by the dominance of 


woody plants 20 feet or taller. Three general types of 
forested wetlands occur in Rhode Island: (1) broad-leaved 
deciduous forested wetlands, (2) needle-leaved evergreen 
forested wetlands, and (3) mixtures of deciduous and 
evergreen forested wetlands. The former type is by far the 
more abundant type. Most of the state's forested wetlands 
are seasonally flooded; hillside swamps are saturated, 
while temporarily flooded wetlands are uncommon. Table 
18 presents examples of forested wetland plant commu 
nities in Rhode Island, while Plates 15-16 illustrate two 
of them. 


The majority of the broad-leaved deciduous forested 
wetlands are red maple swamps. Red maple dominates 
these wetlands, with numerous other plants occurring as 
associates. Common subordinates in these swamps in- 
clude black gum (Nyssa sylvatica), white pine, Atlantic 
white cedar, and hemlock (7suga canadensis). White 
pine is frequently co-dominant. Other trees may also be 
present in lesser abundance, such as yellow birch (Betula 
allegheniensis), gray birch, green ash (Fraxinus pennsyl- 
vanica), white ash (Fraxinus americana), American elm 
(Ulmus americana), pitch pine (Pinus rigida), black 
cherry (Prunus serotina), oblong-leaf shadbush, swamp 
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Table 18. 


Dominance Type 


Red Maple 


Red Maple 


Red Maple 


Red Maple 


Red Maple 


Red Maple 


Red Maple 


Red Maple 
Swamp White Oak 
American Elm 


Red Maple White Pine 


Red Maple White Pine 


Red Maple’ White Pine 


Red Maple’ White Pine 


Examples of palustrine forested wetlands in Rhode Island 


Associated Vegetation 


Trees: 


Shrubs: 


Herbs: 


Shrubs: 


Herbs 


Others: 


Trees: 


Shrubs: 


Herbs: 
Others 


Shrubs: 


Herbs: 


Trees: 


Shrubs: 


Herbs: 


Shrubs: 


Herbs: 


Others: 
Shrubs: 


Herbs: 


Others: 


Shrubs 


Herbs 


Others: 


Shrubs 


Herbs 


Others: 


Trees: 


Shrubs: 


Herbs 


Trees: 


Shrubs: 


Herbs 


Others: 


Trees 
Shrubs 


Herbs 


Others: 


Amenican Elm, Ironwood 

Spicebush. Northern Arrowwood, Japanese Barberry, Northern Wild Raisin 
Skunk Cabbage, Wood Anemone, False Hellebore. Canada Mayflower, Tall 
Meadow-rue, Jewelweed. Sedge. Aster 


Sweet Pepperbush, Northern Arrowwood. Elderberry, Highbush Blueberry. 
Northern Wild Raisin 

Marsh Manigold, Skunk Cabbage. Tussock Sedge 

Common Greenbnar 


Yellow Birch, Black Gum, White Pine 

Highbush Blueberry, Sweet Pepperbush 

Skunk Cabbage. Cinnamon Fern, Canada Mayflower. Biue Flag 
Peat Moss. other Mosses 


Sweet Pepperbush, Spicebush. Elderberry, Serviceberry 

jewelweed, Skunk Cabbage. Cinnamon Fern, Grass, Canada Mayflower, Wood 
Anemone, Turk’s-cap Lily, Northern White Violet, Tall Meadow-rue, Horsetail. 
False Hellebore, Goldenrod 


Atlantic White Cedar, White Oak 
Rose Bay, Highbush Blueberry, Common Winterberry 
Cinnamon Fern 


Rose Bay, Swamp Azalea, Sweet Pepperbush 
Skunk Cabbage, Jack-in-the-pulpit, Cinnamon Fern 
Peat Mosses, Swamp Dewberry 


Sweet Pepperbush, Common Winterberry, Swamp Azalea 
Skunk Cabbage. Sensitive Fern, Royal Fern, Sedge 
Greenbriar, Poison Ivy 


Northern Arrowwood, Highbush Blueberry, Common Winterberry, Swamp Rose 
Sensitive Fern, Grass. Skunk Cabbage. Jewelweed, Clearweed, Blue Fiag. 
Crowfoot 
Poison Ivy 


Highbush Blueberry, Sweet Pepperbush. Northon Wild Raisin. Swamp Azalea. 
Broad-leaved Meadowsweet, Chokeberry. Elderberry, Sheep Laurel, Mountain 
Holly 

Tussock Sedge, Skunk Cabbage, Cinnamon Fern, Goldthread, Turk's-cap Lily, 
Tall Meadow-ruc, Sensitive Fern, Canada Mayflower, Sedge. Violet. Goldenrod 
Peat Mosses. Grape 


Yellow Birch, Ash 

Alder, Northern Arrowwood, Sweet Pepperbush, Swamp Azalea, Silky Dog- 
wood. Highbush Blueberry, Black Cherry, Northern Wild Raisin, Maleberry, 
Broad-leaved Meadowsweet. Swamp Rose, Smooth Gooseberry 

Skunk Cabbage, Wood Anemone, Canada Mayflower, Cinnamon Fern, Tall 
Meadow-ruc, False Hellebore, Sedge. Bellflower, Goldenrod, Bluejoint. Sensi- 
tive Fern, Whorled Aster, Marsh Blue Violet 


Yellow Birch, White Oak 

Alder, Highbush Blueberry, Common Winterberry, Sweet Pepperbush, Sheep 
Laurel, Northern Arrowwood 

Cinnamon Fern, Aster 

Peat Mosses, Grape 


Pitch Pine 

Sheep Laurel. Highbush Blueberry, Swamp Azalea, Northern Arrowwood, 
Broad-leaved Meadowsweet, Common Winterberry 

Ground Pine, Canada Mayflower, Cinnamon Fern, Marsh St 
Sedge. Royal rem, Skunk Cabbage. Three-way Sedge 

Peat Mosses, Greenbriar 


John's-wort, 


Location 
(County) 


Providence 


Providence 


Providence 


Providence 


Washington 


Washington 


Newport 


Bristol 


Kent 


Providence 


Newport 


Providence 


ye 
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Table 18. (Continued) 
Location 
Dominance Type Associated Vegetation (County) 
Red Maple Trees: Yellow Birch, White Pine Washington 
Atlantic White Cedar Shrubs: Highbush Blueberry, Swamp Azalea, Rose Bay, Northern Wild Raisin, Sweet 
Pepperbush 
Herbs: Cinnamon Ferm, Skunk Cabbage. Starflower, Marsh Fern, Wild Sarsaparilla 
Others: Peat Mosses 
Red Maple/ Hemlock Trees: Gray Birch, White Pine Providence 
Shrubs: Highbush Blueberry. Northern Wild Raisin, Winterberry. Bread-leaved Mead- 
owsweet, Spicebush, Chokeberry, Maleberrn . Sheep Laurel 
Herbs: Skunk Cabbage, Turk’s-cap Lily, Blue Flag, Northern White Violet, Goldenrod 
or Aster, Tussock Sedge 
Others: Peat Mosses, other Mosses. Swamp Dewberry 
White Pine/Red Maple Trees: Atlantic White Cedar, Ash, Red Oak Washington 
Shrubs: Sweet Pepperbush, Spicebush, Common Winterberry, Swamp Azalea, Potson 
Sumac 
Hurbs: Skunk Cabbage, New York Fern. Royal Fern, Shining Clubmoss 
Others: Ground Strawberry 
White Pine/Red Maple Shrubs: Highbush Blueberry, Sweet Pepperbush. Swamp Azalea, Inkberry, Common Washington 
Winterberry, Northern Wild Raisin 
Herbs: Cinnamon Fern, Skunk Cabbage, Ground Pine, Starflower 
Others: Peat Mosses, Partndgeberry 
White Pine Trees Red Mapie, White Oak Kent 
Shrubs: Sweet Pepperbush. Northern Wild Raisin, Highbush Blueberry, Sheep Laurel, 
Swamp Azalea, Wintergreen 
Herbs: Cinnamon Fern, Skunk Cabbage 
Others: | Common Greenbriar, Peat Mosses, other Mosses, Ground Pine. Partridgeberry 
Atlantic White Cedar Trees Hemlock, Red Maple, White Pine, Red Oak Kent 
Shrubs: Highbush Blueberry 
Herbs Cinnamon Fern, Skunk Cabbage 
Others Peat Mosses 
Atlantic White Cedar Trees Red Maple, Black Gum Washington 
Shrubs: Sweet Pepperbush. Highbush Blueberry, Swamp Azalea, Mountain Laure! 
Others Peat Mosses, other Mosses 
Hemlock Trees Yellow Birch, Black Gum, Red Maple Providence 
Shrubs: Mountain Laurel, Spicebush, Alder 
Herbs Skunk Cabbage, Sedge. Marsh Marigold, False Hellebore 
Others: Peat Mosses, other Mosses 


white oak (Quercus bicolor),and ironwood (Carpinus 
carolinianus). Red maple swamps typically have a dense 
shrub understory comprised mostly of sweet pepperbush, 
highbush blueberry, swamp azalea, rose bay, northern 
arrowwood, common winterberry (//lex verticillata), 
smooth winterberry (/. laevigata), swamp sweetbells 
(Leucothoe racemosa), and spicebush (Lindera benzoin) 
(Figure 20). Less common shrubs that may be locally 
common in.lude maleberry, northern wild raisin, mead- 
owsweet, silky dogwood, black chokecherry (Aronia 
melanocarpa), swamp rose, alder buckthorn (Rhamnus 
frangula), sheep laurel, and common elderberry. Witch 
hazel (Hamamelis virginiana) may occur along the upper 
edges of these swamps. Several vines have been ob- 
served in Rhode Island red maple swamps, including 
poison ivy, common greenbriar (Smilax rotundifolia), 


sawbriar (S$. glauca), climbing hempweed (Mikania 
scandens), ground-nut (Apios americana), grape (Vitis 
sp.), and Virginia creeper (Parthenocissus quinquefolia) 
(personal observations; F. Golet, pers. comm.). The her- 
baceous layer in these swamps is variable, with areal 
coverage ranging from 0.2 percent to 70 percent in six 
red maple swamps studied by Lowry (1984). Common 
plants in this layer are cinnamon fern (Osmunda cin- 
namomea), sensitive fern, royal fern, marsh fern. Massa- 
chusetts fern (Thelypteris simulata), jewelweed, tussock 
and other sedges, skunk cabbage, violets (Viola pallens 
and V. cucullata), netted chain fern (Woodwardia areo- 
lata), marsh marigold (Caltha palustris), and water hore- 
hounds (Lycopus spp.). Less common plants include 
crested fern (Drvyopteris cristata), wood reed (Cinna 
arundinacea), blue flag, cardinal flower (Lobelia card:- 
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Figure 20. 


nalis), tall meadow-rue (Thalictrum pubescens), Turk’s 


SSp 


hellebore (Veratrum viride}, jack-in-the-pulpit (Arisaema 


cap lily (Lilium canadense michiganense), talse 
triphyvilum), clearweed (Pilea pumila). and turtichead 
(Chelone glabra). At higher levels in the swamp, Canada 
mayflower (Maianthemum canadense), ground pine (L\ 
copodium obscurum), shining clubmoss (Lycopodium lu 
cidulum), partndgeberry (Muchella repens), wild sat 
sapariila (Aralia nudicaulis), painted tillum (Trillium 
undulatum), startlower (Trientalis borealis), and wood 
anenome (Anenome quinguefolia) may be present (per 
Peat 


abundant groundcover in depressions within many sea 


sonal observations, Wright 194]) mosses form 
sonally flooded and saturated red maple swamps. Swamp 
dewherry (Rubus hispidus) is also a common ground 
cover plant. A study on plant-soil relationships along the 
transition zone of Rhode Island's red maple swamps has 
been completed (Allen. ef al. 1989). Davis (1988) ex 
amined vegetation-hydrology gradients in red maple 
swamps. In the near future, a Fis) and Wildlife Service 
report on the ecology of red maple swamps will be pub 


lished (Golet, ef af. 1990) 


Wright (1941) reported a mixed deciduous forested 


wetland community in the Great Swamp. This commu 


Red maple swamps are the predominant wetland type in the 


state. Rose bay is a common understory species 


nity was slightly higher in elevation than the adjacent red 
maple swamp community. This mixed type was repte- 
sented by several species of oak. including white oak 
(Quercus alba), black oak (Q. velutina), red oa’. (QV 
rubra), swamp white oak (Q. bicolor), and pin oak (Q 
palustris), and other trees, such as red maple. yellow 
birch, white ash, black gum, and white pine. American 
holly (//ex opaca) was quite common in this community, 
while it was only scattered throughout other forested 
wetland types in the Great Swamp 


Evergreen forested wetlands are dominated by one of 
three conifers: (1) Atlantic white cedar, (2) white pine, 
and (3) hemlock. While most people associate white 
cedar with wetlands, many people think of white pine as 
an upland plant. Although white pine appears to be preva 
lent on well-drained upland sites, it 1s also quite common 
in Rhode 'sland’s wetlands. In fact, Bromley (1935), in 
his discussion of the orginal forest types of southern New 
England, reported that at the time of settlement white pine 
was probably abundant only in swamps and moist sandy 
pine flats, and on exposed ndges. This distribution was 
attributed to white pine's susceptibility to fire. Today, 
wildfires are greatly suppressed, so white pine can thrive 
on better drained sites than ut could orginally. Surpris 
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ingly, however, Mader (1976) in studying growth and 
productivity of white pine in Massachusetts found that the 
better sites were associated with the poorer drainage 
classes of soils (e.g., poorly drained and somewhat 
poorly drained). 


Atlantic white cedar swamps are not as common as 
they were in the past. Many cedar swamps have been 
replaced by hardwood swamps or white pine-hemlock 
swamps (Bromiley 1935). Most of the swamps called 
“Cedar Swamp” in Rhode Island (e.g.. in Woonsocket. 
West Greenwich, and Wood River Junction) on the 
U.S.G.S. topographic maps are now red maple swamps. 
Atlantic white cedar swamps are most abundant in Wash- 
ington County and the western parts of Kent and Provi- 
dence Counties (Laderman, et al. 1987). They are associ- 
ated with the state's largest wetlands, namely Chapman 
Swamp (Westerly). Indian Cedar Swamp (Charlestown), 
and Great Swamp (South Kingston, Richmond, and 
Charlestown). In the remaining cedar swamps, red maple 
appears to be the most common tree associated with the 
cedars, whereas black gum, gray birch, yellow birch. 
black birch (Betula lenta), white oak, white pine, hem- 
lock, and pitch pine are less abundant. Hemlock may be 
common in the uaderstory in some cedar swamps. In a 
few swamps in northwestern Rhode Island, Atlantic 
white cedar is associated with black spruce (Picea mar- 
iana) and larch (Larix laricina) (Laderman, et al. 1987). 
Lowry (1984) fou’ an average of 16 shrub species grow- 
ing in six Atlantic white cedar swamps in southern Rhode 
island. Common shrubs included sweet pepperbush, rose 
bay. swamp azalea. highbush blueberry, swamp sweet- 
bells. common winterberry, and smooth winterberry. 
Sweet pepperbush was the most abundant shrub. Moun- 
tain holly, inkberry (//ex glabra), and sheep laurel may 
also be present in lesser amounts. The aerbaceous stratum 
generally is not as extensive as in red maple swamps. 
except where the tree canopy is more open. Lowry (1984) 
observed herbaceous covers ranging to 29 percent, with 
most of the study swamps having less than 4 percent 
coverage. This luw coverage resulted from dense shading 
by the ceda:s and the shrub understory. Common herba- 
ceous plants in cedar swamps include water willow, 
broad-leaved arrowhead, sedges (Carex trisperma, C. 
rostrata, and C. lasiocarpa), cinnamon fern, marsh fern. 
and starflower. Other herbaceous plants of interest in- 
clude round-leaved sundew, pitcher plant, bladderworts, 
buckbean, marsh St. John’s-wort, arrow arum, grass 
pink, Massachusetts fern, and cotton-grasses. Canada 
mayflower and creeping wintergreen (Gaultheria his- 
pidula) may be found on the hummocks at the bases of the 
cedars, while wild calla (Calla palustris) or marsh mar- 
igold (Caltha palustris) may occur in shaded pools (per- 
sonal observations; Bromley 1935). Peat mosses and 
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other mosses are common groundcover plants in cedar 
swamps. 


White pine swamps are more abundant in central and 
northern Rhode Island which lie within the White Pine 
Region of southern New England characterized by Brom- 
ley (1935). As in the cedar swamps, red maple is the most 
common tree intermixing with white pine to varying de- 
grees. In many areas, red maple often co-dominates. 
forming mixed evergreen/deciduous forested wetlands. 
Less common tree associates include Atlantic white ce- 
dar, ash, red oak, white oak. and yellow birch. The “rub 
layer contains several common species, includ... .weet 
pepperbush, highbush blueberry, swamp azalea. spice- 
bush, and rose bay. Other shrubs observed in lesser 
amounts are winterberry, wintergreen (Gaultheria pro- 
cumbens), northern wild raisin, sheep laurel, mountain 
laurel (Kalmia latifolia), inkberry, poison sumac, and par- 
tndgeberry. Herbaceous plants, such as skunk cabbage. 
goldthread (Coptis trifolia), cinnamon tern, royal fern, 
New York fern (Thelypteris noveboracensis), ground 
pine, shining clubmoss, and starflower may be present 
Peat mosses may be found in varying amounts. 


Hemlock swamps are less common than the other two 
evergreen forested wetland types and are relatively un- 
common in Rhode Island. One such swamp observed in 
Foster had yellow birch. skunk cabbage. peat mosses. 
and other mosses as common associates. Plants in lesser 
amounts included mountain laurel, black gum, red ma- 
ple. sedges. and marsh marigold. Contiguous hemlock 
areas were co-dominated by red maple and white pine 


Lacustrine Wetlands 


The Lacustrine System is principally a deepwater hab- 
itat system of freshwater lakes. reservoirs and deep 
ponds. Consequently, wetlands are generally limited to 
shallow waters and exposed shorelines, as in the Riverine 
System. While algae are probably more abundant in these 
waters, vascular macrophytes are often more conspic- 
vous. A variety of life forms can be recognized: (1) free- 
floating plants, (2) rooted vascular floating-leaved plants. 
(3) submergent plants, and (4) nonpersistent emergent 
plants. The first three life forms characterize aquatic 
beds, whereas the latter dominates lacustrine emergent 
wetlands. 


Lacustrine Aquatic Beds 


Floating-leaved and free-floating aquatic beds are com- 
mon in shallow lacustrine waters. Common floating. 
leaved plants include white water lily, spatterdock , water 
shield, pondweeds, and floating heart (Nymphoides aqua- 
tica). Duckweeds (Lemna spp. and Spirodela polyrhiza) 


SS 








Figure 21. 


comprise free-floating aquatic beds, while bladderworts 
are also free-floating, but are typically submerged. Sub- 
mergent aquatic beds may include pondweeds, bushy 
pondweeds (Najas spp.), wild celery (Vallisneria amer- 
icana), waterweeds (Elodea spp.), water milfoils (Myr- 
iophylium spp.), mermaidweed, coontail (Ceratophyllum 
demersum), and fanwort (Cabomba caroliniana) 


Lacustrine Emergent Wetlands 


Emergent wetlands commonly border the margins of 
lakes, reservoirs, and deep ponds (Figure 21). Common 
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Lacustnne nonpersistent emergent wetland along Worden Pond in South Kingston Bayonet rush predominates 


nonpersistent emergent plants may include bayonet rush, 
common three-square, yellow-eyed grass (Xyris sp.), 
pipeworts (Eriocaulon spp.), pickerelweed, burreeds, ar- 
rowheads, water parsnip, three-way sedge, and spike- 
rushes. Some of these plants are usually persistent, but 
along lake shores are subject to ice-scouring and there- 
fore, may be considered nonpersistent. In many areas, 
persistent plants like cattails, reed canary grass, blue- 
joint, water willow, buttonbush, sweet gale, leatherleaf, 
swamp rose and others may form part of the lacustrine 
boundary. These persistent plants, however, represent 
palustrine wetlands along the lake shore 
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CHAPTER 7. 
Wetland Values 


Introduction 


Rhode Island's wetlands have been traditionally used 
lor hunting. trapping. fishing, berry harvest. timber and 
salt hay production, and livestock grazing. These uses 
tend to preserve the wetland integrity, although the quali- 
lative nature of wetlands may be modified, especially by 
salt hay production and timber harvest. P snian uses are 
not limited to these activities, but also include destructive 
and often irreversible actions such as drainage for agricul- 
ture and filling for industrial or residential development. 
In the past, many people considered wetlands as waste- 
lands whose best use could only be attained through 
“reclamation projects” which led to the destruction of 
many wetlands. To the contrary, wetlands in their natural 
state provide a wealth of values to society (Table 19). 
These benefits can be divided into three basic categories: 
(1) fish and wildlife values, (2) environmental quality 
values, and (3) socio-economic values. The following 
discussion emphasizes the more important values of 
Rhode Island's wetlands, with significant national exam- 
ples also presented. For an in-depth examination of wet- 
land values. the reader is referred to Wetland Functions 
and Values: The State of Our Understanding (Greeson, et 
al. 1979). In addition, the U.S. Fish and Wildlife Service 
has created and maintains a wetland values database 
which records abstracts for over 5000 articles. 


Table 19. List of major wetland values 


Fish and Wildlife Values Socio-economic Values 


* Flood Control 
¢ Wave Damage Protection 


* Fish and Shellfish Habitat 
* Watertow! and Other Bird 


Habitat © Shoreline Erosion Control 
* Mammal and Other Wildlife * Ground-water Recharge 
Habitat © Water Supply 
* Timber and Other Natural 
Environmental Quality Values Products 


* Energy Source (Peat) 

* Livestock Grazing 

© Fish and Shellifishing 

¢ Hunting and Trapping 


* Water Quality Maintenance 
* Pollution Filter 
¢ Sediment Removal 


* Oxygen Production * Recreation 

¢ Nutnent Recycling © Aesthetics 

* Chemical and Nutnent * Education and Scientific 
Absorption Research 


* Aquatic Productivity 
* Microclimate Regulator 
* World Climate (Ozone layer) 


Fish and Wildlife Values 


Fish and wildlife utilize wetlands in a variety of ways. 
Some animals are entirely wetland-dependent. spending 
their entire lives in wetlands. Others use wetlands only 
for specific reasons, such as reproduction and nursery 
grounds, feeding. and resting areas during migration. 
Many upland animals visit wetlands to obtain drinking 
water and food. In urbanizing areas, the remaining wet- 
lands become important habitats—a type of refuge—tfor 
“upland” wildlife displaced by development (F. Golet, 
pers. comm.). Wetlands are also essential habitat for nu- 
merous rare and endangered animals and plants. 


Fish and Shellfish Habitat 


Due to their linkage with adjacent waters, Rhode Is- 
land‘s coastal and inland wetlands are important fish hab- 
itats. Estuarine wetlands are also essential habitats for 
grass shrimp, crabs, oysters. clams, and other inverte- 
brates. 


Approximately two-thirds of the major U.S. commer- 
cial fishes depend on estuaries and salt marshes for nur- 
sery or spawning grounds (McHugh 1966). Among the 
more familiar wetland-dependent fishes are menhaden, 
bluefish, flounder, white perch, sea trout. mullet. croak- 
er, str ped bass. and drum. Forage fishes. such as an- 
chovies, killiishes, mummichogs, and Atlantic silver- 
sides, are among the most abundant estuarine fishes. 
Narragansett Bay and tts associated wetlands are impor- 
tant spawning and nursery grounds for many fish species 
(T. Lynch, pers. comm.). Winter flounder spawn in the 
shallow shoals of the Bay on beds of sea lettuce (U//va 
lactuca), with peak spawning taking place from January 
to March. These same beds are used in the spring by 
spawning tautogs. Other nearshore spawners include 
scup, butterfish, and squid. Coastal ponds serve as 
spawning areas for tomcod beginning in November. As 
many as 63 fish species use Narragansett Bay as a nursery 
ground, with highest use in the fall. 


Coastal wetlands are also important for shellfish in- 
cluding bay scallops, grass shrimp, blue crabs, oysters, 
quahogs and other clams. A critical stage of the bay 
scallop’s life cycle requires that larvae attach to eelgrass 
leaves for about a month (Davenport 1903). Blue crabs 
and grass shrimp are abundant in tidal creeks of salt 
marshes. Estuarine aquatic beds, in general, also provide 
important cover for juvenile fishes and other estuarine 
organisms (Good, ef al. 1978). 
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Figure 22. 
vellow warbler 


Freshwater fishes also find wetlands essential for sur 
vival. In fact, nearly all freshwater fishes can be consid 
ered wetland-dependent because: (1) many species teed 
in wetlands or upon weiland-produced food, (2) many 
fishes use wetlands as nursery grounds, and (3) almost all 
important recreational fishes spawn in the aquatic por 
tions of wetlands (Peters. ef al. 1979). Many rivers and 
sireams along Rhode Island's coast are spawning grounds 
for alewife and a few rivers are also used by sea-run 
brown trout, rainbow smelt, and American shad. Com 
mon fishes in Rhode Island's freshwater nvers, lakes. and 
ponds include northern pike. chain pickerel, largemouth 
bass. smallmouth bass, bluegill, common sunfish, yellow 
perch, brown bullhead, brook trout. rainbow trout, and 
white perch (Guthne and Stolgitis 1977; RI DEM, pers 
comm.). Northern pike spawn in early spring in flooded 
marshes and aquatic beds, while chain pickerel prefer 
aquatic beds. White perch are also early spring spawners. 
spawning in ponds and brackish coastal waters. Small- 
mouth bass spawn in about two feet of water from late 
May to early June. For all fish species, the presence of 
aquatic vegetation helps juvenile fishes avoid predator 
attacks, so wetlands are important nursery grounds 
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Migratory birds depend on Rhode Island wetlands: (a) black duck. (b) Canada pours 
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cosines, ic) Amencan Pettern. and id) 


Waterfowl and Other Bird Habitat 


In addition to providing year-round habitats for resi 
dent birds. wetlands are particularly important as breed 
ing grounds. over-wintering areas and feeding grounds 
for migratc:y waterfowl and numerous other bids (Fig 
ure 22). Both coastal and inland wetlands are valuable 
bird habitats 


Rhode Island's salt marshes are used for nestong by 
birds such as common terns, clapper rails. king rails. 
mallards, black ducks, blue-winged teals. mute swans 
willets, herring gulls, 
winged blackbirds, marsh wrens. sharp-tailed sparrows 
and seaside sparrows. Red- winged blackbirds and seaside 
sparrows prefer stands of the short form of smooth cord 
grass (Spartina alternifiora) which border permanent salt 
ponds, while marsh wrens prefer stands of the tall form 
of smooth cordgrass bordering tidal creeks and ditches 
(Reinert, ef al. 1981). Moreover, the availability of open 
water and/or the short form smooth cordgrass community 
are directly related to the density of all breeding species 
Bird breeding densities are over 2.5 times higher in un 


great black-backed gulls. red 
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ditched salt marshes than in ditched marshes (Reiner, ef 
al. (981). Wading birds. such as little blue herons, black- 
crowned night herons. glossy ibises, cattle egrets, snowy 
egrets and great egrets, also feed and nest in and adjacent 
to Rhode Island's coastal wetlands. Great blue herons 
feed in these wetlands, but nest inland. The U.S. rish and 
Wildlife Service (Erwin and Kerschgen 1979) has identi- 
hed nesting colonies of coastal water birds in Rhode 
island and other northeastern states. Ospreys also nest in 
wetlands along the coast. 


Southern New England coastal marshes are imp xy tart 
feeding and stopover areas for migrating raptors, water- 
fowl, shorebirds and wading birds. In Rhode Island, inter- 
tidal mudflats are principal feeding grounds for migratory 
shorebirds (e.g.. sandpipers, plovers, and yellowiegs), 
while swallows can often be seen feeding on flyimz insects 
over the marshes. The U.S. Fish and Wildlife Service's 
winter waterfow! survey found an annual average of 
9.700 scaup. 3.000 Canada geese, and 2, 700 black ducks 
as well as hundreds of canvasbacks, misa/iards, mergan- 
sers, mute swans, scoters and other waieriow! overwinter- 
ing in Rhode Island between 1980-1986. 


Coastal beaches are used for nest:ng by piping plover 
(a Federal threatened «pecies), American oystercatcher, 
and least tern. Rocky shores are nesting sites for gadwall, 
double-crested cormorant, roseate tern, and common tern 
(R. Enser, pers. comm. ). 


Rhode Isiand’s inland wetlands are used by a variety of 
birds. including waterfowl, wading birds, rails and song- 
birds. Among the more typical species are black duck, 
wood duck. mallard, green-winged teal, Canad goose, 
mute swan, green-backed heron, great blue heron, least 
bittern, American bittern, Virginia rail, sora, common 
moorhen, spotted sandpiper, marsh wren, winter wren, 
red-winged blackbird, belted kingfisher, tree swallow, 
northern rough-winged swallow, Acadian flycatcher, wil- 
low flycatcher, eastern kingbird, warbling vireo, swamp 
sparrow, and woodcock. Most of these species are associ- 
ated with freshwater marshes and open water bodies. 
Wood duck, Acadian flycatcher, barred owl, northern 
saw-whet owl, northern waterthrush, Louisiana water- 
thrush, Canada warbler, and white-throated sparrow nest 
in forested wetlands. Among the birds breeding in shrub 
swamps are woodcock and willow flycatcher. Lowry 
(1984) reported on numerous observations made over a 
seven-year period in red maple swamps and Atlantic 
white cedar swamps. Forty-four bird species were seen in 
the maple swamps, whereas only 25 species were found 
in cedar swamps. Similar results were reported for south- 
ern New Jersey by Wander (1980). Among the birds 
nesting or assumed to nest in the 30-acre Diamond Bog 
are mallard, black duck, wood duck, ruffed grouse, Vir- 


ginia rail, ruby-throated hummingbird, red-winged 
blackbird. northern oriole, common grackle, common 
flicker, downy woodpecker, eastern kingbird, great- 
crested flycatcher, purple finch, American goldfinch, 
eastern phoebe. tree swallow, blue jay, black-capped 
chickadee, red-breasted nuthatch, northern waterthrush, 
common yellowthroat, Canada warbler, American robin, 
wood thrush, veery, cedar waxwing, black and white 
warbler, yellow warbler, ovenbird, song sparrow, and 
swamp sparrow (F. Golet. pers. comm. ). (Note: Diamond 
Bog. loc2ted in the town of Richmond, is a mosaic of 
forested, scrub-shrub, and emergent wetlands with some 
open water.) In a study of eight red maple swamps in 
western Massachusetts, Swift (1980) found 46 breeding 
species. The most common breeders included common 
yellowthroat, veery, Canada warbler, ovenbird. northern 
waterthrush, and gray catbird. Anderson and Maxfield 
(1962) studied birdlife in a red maple-Atlantic white 
cedar swamp in southeastern Massachusetts and found 
the same species plus ruffed grouse, hairy woodpecker, 
downy woodpecker, blue jay, black-capped chickadee, 
American robin, wood thrush, black-and-white warbler, 
and common grackle. 


Wetlands are, therefore, crucial for the existence of 
many birds, ranging from waterfowl and shorebirds to 
migratory songbirds. Some spend their entire lives in 
wetland environments, while others primarily use wet- 
lands for breeding, feeding or resting. 


Mammal and Other Wildlife Habitat 


Many mammals and other wiidlife inhabit Rhode Is- 
land wetlands. Muskrats are perhaps the most typical and 
widespread wetland mammal (Figure 23). Other fur- 
bearers inhabiting wetlands include river otter, mink, 
beaver, raccoon, skunk, red fox, fisher, and weasel. 
Hardwood swamps are reported to be the favorite habitat 
of raccoons in Rhode Island (Cronan and Brooks 1968). 
Beaver populations in the state have been growing since 
re-introduction in the 1950°s. Beaver are most abundant 
in the Moosup River system in central western Rhode 
Island (C. Allin, pers. comm.). Smaller mammals also 
frequent wetlands such as eastern cottontail, New En- 
gland cottontail, snowshoe hare, meadow vole, boreal 
red-backed vole, southern bog lemming, water shrew, 
and meadow jumping mouse, while large mammals may 
also be observed. White-tailed deer depend on Atlantic 
white cedar swamps for shelter and food during severe 
winters, but often use palustrine deciduous forested wet- 
lands and scrub-shrub wetlands for resting and escape 
cover (Cronan and Brooks 1968; RI DEM, pers. comm. ). 
Another group of mammals—bats—also use wetlands. 
They can often be seen in considerable numbers feeding 
over ponds, marshes, and other waterbodies in summer. 








Figure 23. The muskrat is the most familiar and widespread 
wetland mammal in the state. 


Besides mammals and birds, other forms of wildlife 
make their homes in wetlands. Reptiles (i.e., turtles and 
snakes) and amphibians (i.e., toads, frogs. and sala- 
manders) are important residerts. DeGraaf and Rudis 
(1983) described the non-marine reptiles and amphibians 
of New England including their habitat and natural his- 
tory. Turtles are most common in Rhode Island's freshwa- 
ter marshes and ponds and the more common ones in- 
clude the eastern painted, spotted, box, stinkpot, wood, 
and snapping turtles. Common snakes found in and near 
wetlands include northern water, northern redbelly, east- 
em garter, eastern ribbon, eastern smooth green, and 
northern black racer. Among the more common toads and 
frogs in Rhode Island are Fowler's toad, American toad, 
northern spring peeper, green frog, bullfrog. wood frog, 
pickerel frog, and gray tree frog. Less common species 
include the northern leopard frog (a state special interest 
species) and the eastern spadefoot (state threatened) (R. 
Enser, pers. comm.). Adults of the red-spotted newt live 
in ponds with an abundance of submerged vegetation, 
while the juveniles are terrestrial. Many salamanders use 
temporary ponds or wetlands for breeding. although they 
may spend most of their years in upland or streamside 
habitats. Nearly all of the approximately 190 species of 
amphibians in North America are wetland-dependent at 
least for breeding (Clark 1979). Salamanders common in 
Rhode Island wetlands include the mudpuppy. spotted, 
northern dusky, and northern two-lined salamanders, 
while the four-toed and marbled salamanders are less 
common and are considered species of concern (R. Enser, 
pers. comm. ). 


Rare, Threatened, or Endangered Plants 


Currently, the Rhode Island Natural Heritage Program 
is tracking 261 plant species that are rare, threatened, 
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endangered, or of special interest or concern to the state 
due to their low numbers (R. Enser, pers. comm. ). Of this 
list, approximately half (132 species} of the plants are 
considered wetland plants (Tabie 20). Among the wetland 
habitats where most of these plants occur are coastal plain 
pond shores (28 species), salt marshes, estuarine waters, 
and beaches (15 species), and bogs and fens (15 species). 


Environmental Quality \alues 


Besides providing habitat for fish and wildliie, wet- 
lands play a less conspicuous but essential role in main- 
taining high environmental quality, especially in aquatic 
habitats. They do this in a number of ways. including 
purifying natural waters by removing nutrients. chemical 
and organic pollutants, and sediment, and producing food 
which supports aquatic life. 


Water Quality Improvement 


Wetlands help maintain good water quality or improve 
degraded waters in several ways: (1) nutrient removal and 
retention. (2) processing chemical and organic wastes, 
and (3) reducing sediment Icad of water. Wetlands are 
particularly good water filters because of their locations 
between land and open water (Figure 24). Thus. they can 
both intercept runoff from land before it reaches the water 
and help filter nutrients, wastes and sediment from flood- 
ing waters. Clean waters are important to humans as well 
as to aquatic life. 


First, wetlands remove nutrients, especially nitrogen 
and phosphorus, from flooding waters for plant growth 
and help prevent eutrophication or overenrichment of 
natural waters. Much of the nutrients are stored in the 
wetland soil. Freshwater tidal wetlands have proven ef- 
fective in reducing nutnent and heavy metal loading from 
surface water runoff from urban areas in the upp’ Dela- 
ware River estuary (Simpson, ef a/. 1983c). Wetlands in 
and downstream of urban areas in Rhode Island probably 
also perform this function. It is, however, possibie to 
overload a wetland and thereby reduce its ability to 1 °r- 
form this function. Every wetland has a limited capacity 
to absorb nutrients and individual wetlands differ in their 
ability to do so. 


Wetlands have been shown to be excellent removers of 
waste products from water. Sloey and others (1978) sum- 
marize the value of freshwater wetlands at removing ni 
trogen and phosphorus from the water and address man- 
agement issues. They note that some wetland plants are 
so efficient at this task that some artificial waste treatinent 
systems are using these plants. For example, the Max 
Planck Institute of Germany has a patent to create such 
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Table 26. Plant species of special concern to Rhode Island that occur in wetlands (R. Enser, pers. comm.) 


Plant Species 

tguiselum fluviatil¢ 

Fguisetum hyvemale 

L copeduam iwwndatum vat. robustvm 
isortes engeimannii 

lsoetes muricata 

lsoetes riparia Vat. canadensis 
Vatieuccia struthiopteris 
Larus laricina 

Picea mariana 
Spur vaniuem minimum 
\ajas guadalupensis 

Sc heuchzeria palustris 
\ugitarria eraminea 

sagiiaria subulata vas. eracillima 
Sagiitaria teres 

Panicum philadelphicum 
Spartina cvnosuroides 
Tripsacum dactvloides 

Zizania aquatica 

(Carex collinsu 

(Carere silts 

( \perus arisiatus 

Lleocharis equisetoides 
Eleocharis melanocarpa 
Eleocharis tricostata 
Eriophorum gracile 
Eniophorum vaginatum 
Eriophorum \iridiwarinatum 
Fuirena pumila 

Psilocarva scirpoides 
Rhynchospora inundata 
Rhvachospora macrostachva 
Rhynchespora torrevana 
Scarpus etuberculatus 

Scirpus hudsonianus 

Scirpus longu 

Scirpus mariimas var. fernaldu 
Scorpus robustus 

Scurpus smithu 

Scirpus torrevi 

Sclenna renculares 

Orontium aqualicum 

Xvris montana 

Kvris smalliana 

Juncus debilis 

Alectris farinosa 

Smulacina trifolia 

Strepiopus roseus 

Trillium erectum 

Lachnanthes caroliniana 
Arethusa bulbosa 

€ alopegon taberosus 
Cvrallorhiza tritida 
Cypripedium cal: colus 
Liparis loeselu 

Malaus unifolia 

Platanthera hlepharielottys 
Platanthera ciliaris 
Platanthera flava vat. herbiwla 
Platanthera hyvperborea 
Platanthera psve odes 
Sporanthes lucida 

Saururus cernuus 

Salia pediweliarts 

1 lmus rubra 

Arceuthobio.. ousillam 

Poly govern gla «um 
Polygonum pet tanorum 
Polygonum setaceum vat. mterjectum 
Airiplex glabriuscula 
Chenopodium leptophyllum 
Suaeda maritima 

Amaranthus pumilus 
Honkenva peploides 

Anemone riparia 

Ranunculus aguatiits 
Ranunculus cvmbalaria 
Ranunculus flabeliaris 


Common Name 


Waier Horsetail 

Rougs : Sorsetay’ 
Northern Bog Clubmoss 
Engeimann’s Quillwon 
Pointed Quiliwon 

River Quillwon 

Ostnch Fern 

Amencan Larch 

Black Spruce 

Small Bur-reed 

Naiad 

Pod Grass 

Grassieal Arrowhead 
River Arrowhead 
Slender Arrowhead 
Philadelphia Panic Grass 
Salt Reed Grass 
Northern Gamagrass 
Wild Race 

Collin’s Sedge 

Bog Sedge 

Awned Cyperus 
Horse-tail Spike-rush 
Biack-frusted Spike-rush 
Three-angle Spike-rush 
Slender Cotton-grass 
Hare's Tas! 

Bog Cotton- grass 
Umbrella Grass 
Long-beaked Bald Rush 
Drowned Hiomed Rush 
Beaked Rush 

Torrey s Beaked Rush 
Untubercled Bulrush 
Cotton Club Rush 
Long's Bulrush 
Saltmarsh Bulrush 
Leafy Buirush 

Smith's Bulrush 

Torrey 's Bulrush 
Reticulated Nut-rush 
Golden Club 

Northern Yellow-eyed Grass 
Small's Yellow-eyed Grass 
Weak Rush 

Colicroot 

Three-leaved False Solomon's Seal 
Rosy Twisted Stalk 
Purpie Trillium 
Carolina Redroot 
Swamp Pink 

Tuberous Grass Pink 
Early Coralroot 

Yellow Lady ‘s-slipper 
Yellow Twayblade 
Green Adder’s Mouth 
White-fringed Orchis 
Yellow-fnnged Orchis 
Pale Green Orchis 
Northern Green Orchis 
Small Puple-fringed Orchid 
Shining Ladies -tresses 
Lizard’s Tas! 

Bog Willow 

Slippery Elm 

Dwarf Mistictoe 
Seabeach Knotweed 
Pondshore Knotweed 
Stngose Knotweed 
Smooth Orache 
Goosefoot 

Sea-blite 

Seabeach Amaranth 
Sea-beach Sandwort 
Large Anemone 

White Water Crowfoot 
Seaside Buttercup 
Yellow Water Crowfoot 


State Status! 

State Special Interest 
Species of Concern 
State Endangered 
Siate Special Interest 
State Special Interest 
State Special Interest 
Species of Concern 
State Threatened 
Species of Concer 


State Special Inierest 
State Special Interest 
State Threatened 
Species of Concern 
State Endangered 
State Threatened 
State Exturpated 
State Special Interest 
State Endangered 
State Endangered 
State Threatened 
State Endangered 
State Special interest 
State Endangered 
State Endangered 
State Endangered 
State Threatened 
State Threatened 
State Endangered 
State Exturpated 
State Endangered 
State Special Interest 
State Special Interest 
State Threatened 
State Special Interest 
State Threatened 
State Endangered 
State Threatened 
Species of Concern 
State Special Interest 
Species of Concer 
State Exturpated 
State Threatened 
State Threatened 
State Threatened 
Species of Concer 
Species of Concern 
State Special Interest 
State Threatened 
State Threatened 
State Endangered 
State Threatened 
State Endangered 
State Endangered 
State Threatened 
State Special Interest 
State Exturpated 
State Endangered 
State Extirpated 
State Special Interest 
State Endangered 
State Threatened 
State Endangered 
State Exturpated 
State Special Interest 
State Special Interest 
Species of Concern 
State Extirpated 
Species of Concern 
State Exturpated 
State Extirpated 
State Extirpated 
Species of Concer 








Table 20. (Continued) 
Plani Species 

Draba repians 

Drosera filiformis 
Podostemum ceratophyilum 
Parnassa glauca 

Sauifraga pensylvanica 
Dalibarda repens 
Crotalaria sagitialis 
Polygala cruciata 
Hypericum adpressum 
Hypericum ellipticum 

Viola incognita 

Elatine americana 

Rotala ramosior 

Circaea Gipina 

Epilobium palustre 
Ludwigia sphaerocarpa 
Myrnwophyllum alternifiorum 
Mynophyilym pinnatum 
Angelica atropurpurea 
Hydrocotyle verucillata 
Ligusticum scothicum 
Pulimnium capiilaceum 
Andromeda polifolia 
Gaultheria hispidula 
Gaviussacia dumosa var. bigeloviana 
Kaimia polifolia 

Leucothoe racemosa Vat. projecta 
Rhododendron periclymenoides 
Glaux maritima 

Hottonia inflata 

Fraxinus nigra 

Gentiana andrew si 
Gentiana clausa 
Gentianopsis cririta 
Sabatia kernedvana 

Sabatia stellaris 
Physostegia virginiana 
Siachys hyssopifolia 
Agalinis maritima 
Limoseila australis 
Utricularia biflora 
Utricalaria geminiscapa 
Utnicularia gibba 
Utricularia intermedia 
Utricularia minor 
Utricularia resupinata 
Utmicularia subulaia 
Viburnun nudum 

Lobelia dortmanna 

Bidens connata 

Bidens coronata 

Coreopsis rosea 


Eupatorium leucolepis vat. novae-angliae 


Sclerolepis uniflora 


‘Definitions of State Status: 


Common Name 
Carolina Whitlow-Grass 
Thread-leaved Sundew 
Riverweed 
Grass-of-Parnassus 
Swamp Saxifrage 
Dewdrop 

Rattlebox 

Cross-leaved Milkwon 
Creeping St. John’s-wort 
Pale St. John’s-wort 
Large-leaf White Violet 
Amencan Waterwort 
Toothcup 

Small Enchanter’s Nightshade 
Marsh Willow-herb 
Round-frusted False Loosestnie 
Alternate-flowered Water-milfoil 
Pinnate Water-nulfoil 
Large Angelica 
Saltpond Pennywort 
Scotch Lovage 

Mock Bishop's Weed 
Bog Rosemary 
Creeping Snowberry 
Dwarf Huckleberry 

Pale Laure! 

Projecting Fetter-bush 
Pinater-flower 

Sea Milkwort 
Featherfouil 

Black Ash 

Closed Gentian 

Bottle Gentian 

Fringed Gentian 
Plymouth Gentian 

Sea Pink 

False Dragon-head 
Hyssop-leaf Hedge-nettle 
Seaside Gerardia 
Mudworn 

Two-flower Bladderworn 
Paired Bladderw on 
Humped Bladderwon 
Flatleaf Bladderwon 
Smali Bladderwon 
Reversed Bladderwor 
Zigzag Biadderwon 
Swamp-haw 

Water Lobelia 

Swamp Beggar-ticks 
Tickseed Sunflower 
Pink Tickseed 

New England Bonesct 
Sclerolepts 


State Status ' 

State Exurpated 
State Endangered 
State Exurpated 
State Exturpated 
State Threatened 
State Endangered 
State Threatened 
State Threatened 
State Threatened 
State Special Interest 
State Special Interest 
State Special interest 
State Endangered 
Species of Concem 
State Special Interest 
State Endangered 
State Exurpated 
State Exurpated 
State Exurpated 
State Endangered 
State Threatened 
State Special laterest 
State Endangered 
State Special Interest 
Species of Concern 
State Endangered 
Species of Concern 
State Exturpated 
State Extuurpated 
State Special Interest 
Species of Concern 
State Exturpated 
State Special Interest 
State Threatened 
State Endangered 
State Threatened 
State Special Interest 
State Endangered 
Species of Concem 
Species of Concer 
State Threatened 
State Special Interest 
State Special Interest 
State Special Interest 
State Exturpated 
State Threatened 
State Threatened 
State Threatened 
Species of Concer 
State Special Interest 
State Special Interest 
State Threatened 
State Endangered 
State Endangered 





“State Endangered” are native species in imminent danger of extirpation from Rhode Island: these species meet one or more of the 


following criteria: 


1. A species currently listed, or proposed by the U.S. Fish and Wildlife Service as Federally endangered or threatened 
2. A species with | or 2 known or estimated total occurrences in the state 
3. A species apparently globally rare or threatened, and estimated to occur at approximately 100 or fewer occurrences range-wide 


“State Threatened” are native species which are likely to become state endangered in the future if current trends in habitat loss or other 


detrimental factors remain unchanged; these species meet one or more of the following criteria: 


1. A species with 3 to 5 known or estimated occurrences in the state 
2. A species with more than 5S known or estimated occurrences in the state, but especially vulnerable to habitat loss 


“State Special Interest” are native species not considered to be Siate Endangered or State Threatened at the present time, but occur in 6 to 10 


sites mn the state. 


“Species of Concern” are native species which do not apply under the above categories but are additionally listed by the Natural Heritage 
Program due to various factors of rarity and/or vulnerability. 


“State Extirpated™ are native species which have been documented as occurring in the state but for which current occurrences are unknown 


When known, the last documentation of occurrence is included. If an occurrence is located for a State Extirpated species, that species 
would automatically be listed in the State Endangered category 











Figure 24. 
water facil*tates these functions 


systems, where a bulrush (Scirpus lacustris) is the pn- 
mary waste removal agent. Numerous scientists have 
proposed that certain types of wetlands be used to process 
domestic wastes and some wetlands are already used for 
this purpose (Sloey, et al. 1978; Carter, et al. 1979, 
Kadlec 1979). It must, however, be recognized that indi- 
vidual wetlands have a finite capacity for natural assim- 
ilation of excess nutrients and research is needed to deter- 
mine this threshold (Good 1982). In the meantime, it may 
be prudent to use artificial wetlands for treatment of sec- 
ondary wastes and then run the tertiary products into a 
natural wetland, rather than having natural wetlands pro- 
cess the entire wasteload. Godfrey and others (1985) 
discuss ecological considerations of using wetlands to 
treat municipal wastewaters 


Perhaps the best known example of the importance 
ot wetlands for water quality improvement is Tinicum 
Marsh (Grant and Patrick 1970). Tinicum Marsh is a 512- 
acre freshwater tidal marsh lying just south of Phila- 
delphia, Pennsylvania. Three sewage treatment plants 
discharge treated sewage into marsh waters. On a daily 
basis, it was shown that this marsh removes from flooding 


waters: 7.7 tons of biological oxygen demand, 4.9 tons of 


BEST COPY AVAILABLE 


Wetionds are important for water quality improvement as well as flood water storage. Their location between the upland and the 


phosphorus, 4.3 tons of ammonia, and 138 pounds of 
nitrate. In addition, Tinicum Marsh adds 20 tons of oxy- 
gen to the water each day. 


Swamps also have the capacity for removing water 
pollutants. Bottomiand forested wetlands along the Al- 
covy River in Georgia have been shown to filter im- 
purities from flooding waters. Human and chicken wastes 
grossly pollute the river upstream, but after passing 
through less than 3 miles of swamp, the river's water 
quality is significantly improved. The value of the 2,300- 
acre Alcovy River Swamp for water pollution control was 
estimated at $1 million per year (Wharton 1970). In New 
Jersey, Durand and Zimmer (1982) have demonstrated 
the capacity of Pine Barrens wetlands to assimilate excess 
nutrients from adjacent agricultural land and upland de- 
velopment. Rhode Island's wetlands undoubtedly func- 
tion similarly to these wetlands. 


Wetlands also play a valuable role in reducing turbidity 
of flooding waters. This is especially important for aquat- 
ic life and for reducing siltation of ports, harbors, rivers 
and reservoirs. Removal of sediment load is also valuable 
because sediments often transport adsorbed nutrients, 
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NET PRIMARY PRODUCTIVITY OF SELECTED ECOSYSTEMS (g/m-/year) 
ADAPTED FROM LIETH (1975) AND TEAL AND TEAL (1969) 








Figure 25. Relative productivity of wetland ecosystems im relation to other ecosystems (redrawn from Newton 1981). Salt marshes and 
freshwater marshes are among the world’s most productive systems 


pesticides, heavy metals and other toxins which pollute 
our Nation’s waters (Boto and Patrick 1979). Depres- 
sional wetlands should retain all of the sediment entering 
them (Novitzki 1978). In Wisconsin, watersheds with 40 
percent coverage by lakes and wetlands liad 90 percent 
less sediments in water than watersheds with no lakes or 
wetlands (Hindall 1975). Creekbanks of salt marshes typ- 
ically support more productive vegetation than the marsh 
interior. Deposition of silt is accentuated at the water- 
marsh interface, where vegetation slows the velocity of 
water, causing sediment to drop out of solution. In addi- 
tion to improving water quality, this process adds nu- 
trients to the creekside marsh which leads to higher plant 
density and plant productivity (DeLaune, ef a/. 1978). 


The U.S. Army Corps of Engineers has investigated 
the use of marsh vegetation to lower turbidity of dredged 
disposal runoff and to remove contaminants. In a SO-acre 
dredged material disposal impoundment near George- 
town, South Carolina, after passing through about 2,000 
feet of marsh vegetation, the effluent turbidity was similar 
to that of the adjacent river (Lee, et al. 1976). Wetlands 
have also been proven to be good filters of nutnents and 
heavy metal loads in dredged disposal effluents (Windom 
1977) 


Recently, the ability of wetlands to retain heavy metals 
has been reported (Banus, ef al. 1974; Mudroch and 
Capobianca 1978; Simpson, ef al. 1983c). Wetland soils 
have been regarded as primary sinks for heavy metals, 
while wetland plants may play a more limited role. Wa- 
ters flowing through urban areas often have heavy con- 
centrations of heavy metals (e.g., cadmium, chromium, 
copper, nickel, lead, and zinc). The ability of freshwater 
tidal wetlands along the Delaw. "e River in New Jersey to 
sequester and hold heavy metals has been documented 
(Good, et al. 1975; Whigham and Simpson 1976; Sim- 
pson ef al. 1983a, 1983b, 1983c). Wetlands along heavily 
industrialized rivers in Rhode Island probably are retain- 
ing various heavy metals also. Additional study is needed 
to better understand retention mechanisms and capacities 
in wetlands 


Aquatic Productivity 


Wetlands are among the most productive ecosystems in 
the world and they may be the highest. r.valing our best 
cornfields (Figure 25). Wetland piants are particularly 
efficient converters of solar energ,. Through photosyn- 
thesis, plants convert sunlight into plant material or bio 
mass and produce oxygen as a by-product. Other mate- 
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Figure 26. 


rials, such as organic matter, nutrients, heavy metals, and 
sediment, also are captured by wetlands and either stored 
in the sediment or converted to biomass (Simpson, et ai. 


1983a). This biomass serves as food for a multitude of 


animals, both aquatic and terrestrial. For example, many 
waterfow! depend heavily on seeds of marsh plants, while 
muskrats cat cattai! tubers and young shoots. Surpris- 
ingly. one of the favorite winter foods cf the eastern 
cottontail ts the tender new growth of red maples (Cronan 
and Brooks 1968) 


Although direct grazing of wetland plants may be con- 
siderable in freshwater marshes, their major food value to 
most aquatic organisms is reached upon death when 
plants break down to form “detri.us.” This detritus forms 
the base of an aquatic food web that supports higher 
consumers, ¢.g., commercial fishes. This relationship ts 
especially well-documented for coastal areas. Animals 
like zooplankton, shrimp, snails, clams, worms, killifish. 
and mullet eat detritus or graze upon the bacteria, fungi. 
diatoms and protozoa growing on its surfaces (Crow and 
Macdonald 1979, de la Cruz 1979). Forage fishes (e.g... 
anchovies, sticklebacks, killifishes, and silversides) and 
grass shrimp are the primary food for commercial and 
recreational fishes, including bluefish, flounder, weak- 
fish, and white perch (Sugihara, et al. 1979). A simplified 
food web for estuaries in the Northeast ts presented as 
Figure 26. Thus, wetlands can be regarded as the farm- 


lands of the aquatic environment where great volumes of 


food are produced annually. The majority of non-marine 
aquatic animals also depend, either directly or indirectly, 
on this food source. 


Socio-economic Values 


The more tangible benefits of wetlands to society may 
be considered socio-economic values and they include 
flood and storm damage protection, erosion control, wa- 





Simplihed food pathways from estuanne wetland vegetation to commercially and recreationally umportant fishes and shellfishes 


ter supply and ground-water recharge, harvest of natural 
products, livestock grazing and recreation. Since these 
values provide either dollar savings or financial profit, 
they are more easily understood by most people. 


Flood and Storm Damage Protection 


In their natural condition, wetlands serve to tempo- 
rarily store flood waters, thereby protecting downstream 
property owners from flood damage. After all, such 
flooding has been the driving force in creating these wet- 
lands to begin with. This flood storage function also helps 
to slow the velocity of water and lower wave heights, 
reducing the water's erosive potential. Rather than having 
all flood waters flowing rapidly downstream and destroy- 
ing private property and crops, wetlands slow the flow of 
water, store it temporarily and slowly release stored wa- 
ters downstream (Figure 27). Wetlands, thereby, help 
reduce the peak flood heights as well as delay the flood 
crest. This becomes increasingly important in urban 
areas, where development has increased the rate and vol- 
ume of surface water runoff and the potential for flood 
damage (Figure 28). 


In 1975, 107 people were killed by flood waters in the 
U.S. and potential property damage for the year was 
estimated to be $3.4 billion (U.S. Water Resources Coun- 
cil 1978). Almost half of all flood damage was suffered by 
farmers as crops and livestock were destroyed and pro- 
ductive land was covered by water or lost to erosion. 
Approximately 134 million acres of the conterminous 
U.S. have severe flooding problems (Figure 29). Of this, 
2.8 million acres are urban land and 92.8 million acres are 
agricultural land (U.S. Water Resources Council 1977). 
Many of these flooded farmlands are wetlands. Although 
regulations and ordinances required by the Federal Insur- 
ance Administration reduce flood losses from urban land, 
agricultural losses are expected to remain at present levels 
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Wetlands help reduce flood crests and slow flew rates after rainstorms (adapted from Kuster 1983) 
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Urban development increases peak discharge in. rivers 
Comparisons of hydrographs for a watershed before and 
after development (redrawn from Fusillo 1981) 


or increase as more wetland is put into crop production 
Protection of wetlands ts, therefore, an important means 
to minimizing flood damages in the future 


The U.S. Army Corps of Engineers have recognized 
the value of wetlands for flood storage in Massachusetts 
In the early 1970's, they considered various alternatives 
to providing flood protection in the lower Charles River 
watershed near Boston, including: (1) a 55.000 acre-foot 
reservoir, (2) extensive walls and dikes, and (3) perpetual 
protection of 8,500 acres of wetland (U.S. Army Corps of 
Engineers 1976). If 40 percent of the Charles River wet- 
lands were destroyed, flood damages would have in 
creased by at least $3 million annually. Loss of all basin 
wetlands would cause an average annual flood damage 
cost of $17 million (Thibodeau and Ostro 1981). The 
Corps concluded that wetlands protection— “Natural 
Valley Storage” —was the least-cost solution to future 
flooding problems. In 1983, they completed acquisition 
of approximately 8.500 acres of Charles River wetlands 
for flood protection 


This protective value of wetlands has also been re 
ported for other areas. Undeveloped floodplain wetlands 
in New Jersey protect against floo? damages (Robichaud 
and Buell 1973). In the Passaic River watershed, annual 
property losses to flooding approached $50 million in 
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Figure 29. Wetland destruction accelerates flood damage 


1978 and the Corps of Engineers ts considering wetland 
acquIsItION as an Option to prevent flood damages from 
escalating in the future (U.S. Army Corps of Engineers 
1979). A Wisconsin study projected that floods may be 
lowered as much as 80 percent in watersheds with many 
wetlands compared with similar basins with few or no 
wetlands ( Novitzki 1978). Pothole wetlands in the Devils 
Lake basin of North Dakota store nearly 75 percent of the 
total runoff (Ludden. er a/. 1983) 


Rhode Island's wetlands also serve as temporary stor- 
age basins for retaining flood waters, thereby reducing 
potential flood damages. The 3,000-acre Great Swamp, 
Chapman Swamp and numerous other wetlands provide 
great flood storage for the Pawcatuck River in Wash- 
ington County and without these wetlands flooding of 
downstream uplands would be enormous. The Pawtuxet 
River system, in marked contrast, has fewer wetlands 
(many wetlands were filled) and less flood storage area 
Consequently, Warwick and Cranston experience serious 
flooding problems. Annual fiood losses in 1978 for the 
Pawtuxet River basin were about $1.5 million. Corps of 
Engineers projections for 1990 suggest that increased 
urbanization in the basin would raise flood losses to $3.6 
million for a 20-year flood and $5.5 million for a 50-year 
flood (F. Golet, pers. comm.) 


Shoreline Erosion Control 


Located between watercourses and uplands, wetlands 
help protect uplands from erosion. Wetland vegetation 
can reduce shoreline erosion in several ways, including 
(1) increasing durability of the sediment through binding 
with its roots, (2) dampening waves through friction, and 
(3) reducing current velocity through fnction (Dean 
1979). This process also helps reduce turbidity and there- 
by helps improve water quality 


Obviously, trees are good stabilizers of nver banks 
Their roots bind the soil, making it more resistant to 
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erosion, while their trunks and branches slow the fow ot 
flooding waters and dampen wave heights. The banks of 
some rivers have not been eroded for 100 to 200 years due 
to the presence of trees (Leopold and Wolman 1957; 
Wolman and Leopold 1957; Sigafoos 1964). Among the 
freshwater grass and grass-like plants, common reed 
(Phragmites australis) and bulrushes (Scirpus spp.) have 
been regarded as the best at withstanding wave and cur- 
rent action (Kadlec and Wentz 1974; Seibert 1968). Com- 
mon three-square (Scirpus pungens) often forms fringing 
marshes along the margins of many Rhode Island lakes 
and ponds. Along the coast, salt marshes of smooth cord- 
grass (Spartina alterniflora) are considered important 
shoreline stabilizers because of their wave dampening 
effect (Knudson, ef a/. 1982). While most wetland plants 
aced calm or sheltered water for establishment, they will 
efiectively control erosion once established (Kadlec and 
Wentz 1974; Garbisch 1977). Wetland vegetation has 
been successfully planted to reduce erosion along U.S 
waters. Willows (Sa/ix spp.), alders (A/nus spp.). ashes 
(Fraxinus spp.), cottonwoods and poplars (Populus spp. ), 
maples (Acer spp.), and elms (U/mus spp.) are particu- 
larly good stabilizers (Allen 1979). Successful emergent 
plants include reed canary grass (Phalaris arundinacea), 
common reed, cattails (7ypha spp.), and bulrushes in 
freshwater areas (Hoffman 1977) and smooth cordgrass 
along the coast (Woodhouse, ef al. 1976) 


Water Supply 


Most wetlands are areas of ground-water discharge and 
their underlying aquifers may provide sufficient quantities 
of water for public use. In neighboring Massachusetts, 40 
percent to SO percent of the wetlands may indicate the 
location of productive underground aquifers—potential 
sources of drinking water. At least 60 municipalities in the 
state have public wells in or very near wetlands ( Motts and 
Heeley 1973). Praine pothole wetlands store water which 
is important for wildlife and may be used for irrigation and 
livestock watering by farmers during droughts (Leitch 
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Figure 30. Cows often graze in wet meadows 


1981). These situations may hold true for Rhode Island 
and other states. Wetland protection and ground-water 
pollution control could be instrumental in helping to solve 
current and future water supply problems. 


Ground-water Recharge 


Ground-water recharge potential of wetlands varies 
according to numerous factors, including wetland type, 
geographic location, season, soil type, water table lo- 
cation and precipitation. In general, most researchers 
believe that most wetlands do not serve as significant 
ground-water recharge sites (Carter, ef al. 1979). A few 
studies, however, have shown that certain wetland types 
may help recharge ground-water supplies by adding water 
to the underlying aquifer or water table. Shrub wetlands 
in the Pine Barrens may contribute to ground-water re- 
charge (Ballard 1979). Depressional wetlands, like cy- 
press domes in Florida and prairie potholes in the Da- 
kotas, may also contribute to ground-water recharge 
(Odum, et al. 1975; Stewart and Kantrud 1972). 


Floodplain wetlands also may do this through bank 
water storage (Mundorff 1950; Klopatek 1978). In urban 
areas where municipal wells pump water from streams 
and adjacent wetlands, “induced infiltration” may draw 
in surface water from wetlands into public wells. This 
type of human-induced recharge has been observed in 
Burlington, Massachusetts (Mulica 1977). These studies 
and others suggest that certain wetlands do help recharge 
ground-water and that additional research is needed to 
better assess the role of different types of wetlands in 
performing this function. 


Harvest of Natural Products 


A vanety of natural products are produced by wetlands 
including timber, fish and shellfish, wildlife, peat moss, 
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cranbernes, bluebernes, and wild rice. Wetland grasses 
are hayed in many places for winter livestock feed. Dur- 
ing other seasons, livestock graze directly in numerous 
New England wetlands (Figure 30). 


In the 49 continental states, an estimated 82 million 
acres of commercial forested wetlands exist (Johnson 
1979). These forests provide timber for such uses as home 
construction, furniture, newspapers and firewood. Most 
of these forests lie east of the Rockies, where oak, gum, 
cypress, elm, ash and cottonwood are most important. 
The standing value of southern wetland forests is $8 
billion. These southern forests have been harvested for 
over 200 years without noticeable degradation, thus they 
can be expected to produce timber for many years to 
come, unless converted to other uses. Rhode Island's 
forested wetlands provide timber for fuelwood and build- 
ing construction. Braiewa (1983) reported on the biomass 
and fuelwood production of red maple stands in the state. 


Many wetiand-dependent fishes and wildlife are also 
utilized by society. Commercial fishermen and trappers 
make a living from these resources. From 1956 to 1975, 
about 60 percent of the U.S. commercial landings were 
fishes and shellfishes that depend on wetlands (Peters, ef 
al. 1979). Nationally, major commercial species associ- 
ated with wetlands are menhaden, salmon, shrimp, blue 
crab and alewii, *0i3 coastal waters and catfish, carp and 
buffalo from inland areas. In Rhode Island, the 1985 
commercial harvest of wetland-dependent coastal fishes 
(i.e., flounders, bluefish, weakfish, striped bass, shad, 
and white perch) had a value of $3.25 million, while the 
hard-shell clam or quahog harvest alone was valued at 
more than $14 million according to National Marine Fish- 
enes Service commercial catch and value data. The fish- 
eres value of Rhode Island's coastal ponds is discussed 
by Lee (1980). Recreational fishing and shellfishing are 
important activities for many Rhode Island residents 
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Nationally. furs from beaver, muskrat, mink, nutria. and 
otter yielded roughly $35.5 million in 1976 (Demms and 
Pursley 1978). Lou.siana ts the largest fur-producing state 
and nearly all furs come from wetland animals. In Rhode 
island, muskrat harvest was valued at near $60,000 in 
1980 and only about $6,500 in 1988 due to declining pelt 
prices (L. Supreck and M. Lapisky, pers. comm.). Cur- 
rently, muskrats are an under-harvested resource. 


Recreation and Aesthetics 


Many recreational activities take place in and around 
wetlands. Hunting and fishing are popular sports. Water- 
tow! hunting ts a major activity in wetlands, but big game 
hunting 1s also important locally. In 1980, 5.3 million 
people spent $638 million on hunting waterfowl and other 
migratory birds (U.S. Department of the Interior and De- 
partment of Commerce 1982). Moreover, nearly all fresh- 
water fishing is dependent on wetlands. In 1975 alone. 
sportfishermen spent $13.1 billion to catch wetland- 
dependent fishes in the U.S. (Peters, et al. 1979}. Fishing 
was reported to be the second most popular leisure sport in 
America in a 1985 Gallup Poll (Sport Fishing Institute 
1986). Fishing was the top activity for adult men with 44 
percent participating. Since 1977, there has been a steady 
increase in the percent of Americans fishing. 


Other recreation in wetlands is largely non-consump- 
tive and involves activities like hiking, nature observation 
and photography, and canoeing and other boating. Many 
people simply enjoy the beauty and sounds of nature and 
spend their leisure time walking or boating in or near 
wetlands and observing plant and animal life. This aes- 
thetic value is extremely difficult to place a dollar value 
upon, although people spend a great deal of money travel- 
ing to places to enjoy the scenery and to take pictures of 
these scenes and plant and animal life. In 1980, 28.8 
million people (17 percent of the U.S. population) took 
special trips to observe, photograph or feed wildlife. 
Moreover, about 47 percent of all Americans showed an 
active interest in wildlife around their home (U.S. De- 
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Summary 


Marshes, swamps and other wetlands are assets to 
society in their natural state. They provide numerous 
products for human use and consumption, protect private 
property and provide recreational and aesthetic apprecia- 
tion opportunities. Wetlands may also have other values 
yet unknown to society. For example, a microorganism 
from Pine Barrens swamps of southern New Jersey has 
been recently discovered to have great value to the drug 
industry. In searching for a new source of antibiotics, the 
Squibb Institute examined soils from around the world 
and found that only one contained microbes suitable for 
producing a new family of antibiotics. From a Pine Bar- 
rens swamp microorganism, scientists at the Squibb In- 
stitute have developed a new line of antibiotics which will 
be used to cure diseases not affected by present antibiotics 
(Moore 1981). This represents a significant medical dis- 
covery. If these wetlands were destroyed or grossly pol- 
luted, this discovery might not have been possible. 


Destruction or alteration of wetlands eliminates or min- 
imizes their values. Drainage of wetlands, for example. 
eliminates all the beneficial effects of the wetlands on 
water quality and directly contributes to flooding prob- 
lems (Lee, et al. 1975). While the wetland landowner can 
derive financial profit from some of the values men- 
tioned, the general public receives the vast majority of 
wetland benefits through flood and storm damage control, 
erosion control, water quality improvement and fish and 
wildlife resources. It is, therefore, in the public's best 
interest to protect wetlands to preserve these values for 
themselves and future generations. Since over half of the 
Nation's original wetlands have already been destroyed, 
the remaining wetlands are even more valuable as public 
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CHAPTER 8. 
Wetland Protection 


Introduction 


A vanety of techniques are available to protect our 
remaining wetlands, including land-use regulations, di- 
public education, and the efforts of private individuals 
and corporations. These techniques are discussed in nu- 
merous sources including Kusler (1983), Burke and oth- 
ers (1989), and Rusmore and others (1982). 


Wetland Regulation 


Several Federal and state laws or programs regulate 
certain uses of Rhode Island wetlands. The more signifi- 
cant ones include the Rivers and Harbors Act of 1899 and 
the Clean Water Act of 1977 at the Federal level and the 
Coastal Resources Management Program (1977) and 
Fresh Water Wetlands Act of 1971 at the state level. Key 
points of these laws are outlined in Table 21. In addition. 
Executive Order 11990—*“Protection of Wetlands” — 
requires ‘ederal agencies to develop guidelines to mini- 
mize destruction and degradation of wetlands and to pre- 
serve and enhance wetland values. 


The foundations of Federal wetland regulations are 
Section 10 of the Rivers and Harbors Act and Section 404 
of the Clean Water Act. Federal permits for many types of 
construction in wetlands are required from the U.S. Army 
Corps of Engineers, but normal agricultural and silvi- 
cultural activities are exempt from permit requirements. 
The Service piays an active role in the permit process by 
reviewing permit applications and making recommenda- 
tions based on environmental considerations, under au- 
thority of the Fish and Wildlife Coordination Act. Al- 
though the Federal laws in combination apply to virtually 
all of Rhode Island's wetlands, the U.S. Army Corps of 
Engineers’ 1982 regulations for Section 404 of the Clean 
Water Act reduced its effectiveness for protecting wet- 
lands. In particular, the widespread use of “nationwide 
permits” and the lack of strong enforcement were major 
weak points. Under the nationwide permit system. there 
was no required reporting or monitoring system, conse- 
quently there was no record of wetland loss and no effort 
to promote environmental or other public interest con- 
cerns. In Rhode Island, many wetlands lie above desig- 
nated headwaters or exist in isolated basins and they were 
not protected under the 1982 regulations. Numerous law- 


suits were filed nationwide against the Corps by con- 
cemed environmental organizations over the 1982 regula- 
tory changes. Under an out-of-court settlement agreement 
(National Wildlife Federation vs. Marsh), the Corps is- 
sued regulations in November 1986 requiring closer Fed- 
eral and state review of proposals to fill wetlands. Imple- 
mentation of these new regulations needs to be monitored 
to assess their effectiveness of protecting wetlands. 


Wetlands are regulated by the State of Rhode Island 
under two programs: (1) Coastal Resources Management 
Program and (2) Fresh Water Wetlands Program. The 
former program is administered by the Coastal Resources 
Management Council and deals with a wide range of 
coastal resources of which coastal wetlands are but one 
part (Olsen and Seavey 1983). The latter program is 
administered by the Department of Environmental Man- 
agement (DEM). Both programs require permits for regu- 
lated activities in these wetlands. 


Besides the Federal and state permit programs. Section 
401 of the Federal Clean Water Act gives the state another 
powerful tool to protect wetlands. Any Federal permit or 
license which may involve a discharge to waters of the 
United States requires a Section 401 water quality cer- 
tification from the state. The state reviews these permits 
to see if they meet state water quality standards. If they 
do not, then 401 certification is denied and the Federal 
permit cannot be issued. Consequently, DEM has the 
authority to issue, condition, waive or deny water quality 
certi*cation for Federal permits including Section 4(4 
permits. This program provides the state with another 


powerful tool to protect wetlands. 


Wetland Acquisition 


Wetlands may also be protected by direct acquisition or 
conservation easements. Many wetlands are owned by 
public agencies or by private environmental organiza- 
tions, although the majority are privately-owned. 


The U.S. Fish and Wildlife Service's National Wildlife 
Refuge System was established to preserve important 
migratory bird wetlands at strategic locations across the 
country. Four National Wildlife Refuges are located in 
Rhode Island: Trustom Poad (642 acres), Ninigret (408 
acres), Sachuest Point (242 acres), Block Is' wn. (46 
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acres), and Pettaguamscutt Cove (26 acres). The State of 
Rhode Island possesses much wetland acreage. Many 
wildlife management areas include some large wetland 
complexes, such as Great Swamp (South Kingstown) 
Kingston), Burlingame (Charlestown), and Blackhut 
(Burrillville). Wetlands are also located in various state 
parks and other conservation areas in Rhode Island (e.g... 
Audubon Society's Norman Bird Sanctuary in Middie- 
town). 


Future Actions 


In an effort to maintain and enhance remaining wet- 
lands, many opportunities are available to both govern- 
ment and the private sector. Their joint efforts will deter- 
mine the future course of our Nation’s wetlands. Major 
options have been outlined below: 


Government Options 


1. Strengthen Federal, State and local wetlands pro- 
tection. 


' 


Ensure proper implementation of existing laws 
and policies through adequate staffing and im- 
proved surveillance and enforcement programs. 


3. Increase wetland acquisition in vulnerable areas. 


4. Remove government subsidies for wetland drain- 
age. 


5. Scrutinize cost-benefit analyses and justifications 
for flood contro} projects that involve channeliza- 
tion or other alteration of wetlands and water- 
courses. 


6. Provide: tax incentives to private landowners to 
encourage wetland preservation. 


7. Increase support for the Water Bank and Conser- 
vation Easement Programs. 


8. Increase the number of marsh creation projects, 
especially related to mitigation for unavoidable 
wetlands losses by government-sponsored water 
resource projects; this should include restoration 
of degraded or former wetlands. 


9. Enhance existing wetlands through improving wa- 
ier quality and establishing buffer zones. 


10. Monitor wetland changes especially with refer- 
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ence to effectiveness of State and Federal wetland 
protection efforts and periodically update the Na- 
tional Wetlands Inventory in problem areas. 


11. Increase public awareness of wetland values and 
the status of wetlands through various media and 
environmental education programs. 


12. Conduct research to increase our knowledge of 
wetland values and ecology 


Private Options: 


1. Rather than drain or fill wetlands, seek more en- 
vironmentally compatible, alternative uses of those 
areas, ¢.g., timber harvest. waterfow! production. 
fur harvest, hay and forage, wild rice production. 
and hunting leases 


2. Donate wetlands to private or public conservation 
agencies for tax purposes. 


3. Maintain wetlands as open space and seek appropri- 
ate tax relief. 


4. When selling property that includes wetlands. con- 
sider incorporating into the property transfer. a deed 
restriction or a covenant preventing future alter- 
ation and destruction of the wetlands and an appro 
priate buffer zone. 


5. Work in concert with government agencies to help 
educate the public on wetland values, chreats, and 
losses. for example. 


6. Construct ponds in upland areas and manage them 
for wetland and aquatic species. 


7. Purchase Federal and State duck stamps which sup- 
port wetland acquisition 


8. Support in various ways, public and private efforts 
to protect and enhance wetlands 


Pub'ic and private cooperation is needed to secure a 
promising future for our remaining wetlands. In Rhode 
Island, as competition for wetlands between development 
and environmental interests increases. ways have to be 
found to achieve economic growth, while minimizing 
adverse environmental impacts. This is vital to preserving 
wetland values for our future generations and for fish and 
wildlife species. 
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Plant Species that Occur in Rhode Island’s Wetlands 








GENUS-SPECIES-AUTHOR-TRINOMIAL-TRINOMIAL AUTHOR RI IND GENUS-SPECIES-AUTHOR-TRINOMIAL-TRIWORIAL AUTHOR Ri IMD 
ABIES BALSAMEA (L) MILL Fac AMARANTHUS RETROF LEXUS L F acu 
ACALY PHA RHOMBOIDEA RAF. Facu- AMARANTHUS SPINOSUS L. F acu 
ACALYPHA VIRGINICA L. F ACU- AMBROSIA ARTEMISIIFOLIA L. Fac 
ACER WEGUNDO L FaAC+ AMBROSIA TRIFIDOA L Fac 
ACER PEWSY LVANICUM L FACU ANE LANCHIER ARBOREA (RICHY. FF.) FERM fF ac- 
ACER RUBRUM L FAC AME LANCHIER CANADENSIS (1) MEDIC. Fac 
ACER RUBRUM L VAR. TRILOBUB TORR. & GRAY EX k. KOCH FaACW+ AME LANCHIER SPICATA (LAB) &. KOCH F ACU 
ACER SACCHARIWUR L FaACw AMBOPHILA BREW! LIGULATA FERNALD Facu- 
ACER SACCHARUA BARSHALL F ACU- AMORPHA FRUTICOSA L Face 
ACER SPICATUM LAM. F aACU- ANPHICARPAE A BRACTEATA (L ) FERWALD Fac 
ACHILLEA BILLEFOLIUR L FACU ANDROME DA GLAUCOPHY LLA LIMA OBL 
ACORUS CALABUS L OBL ANDROMEDA POLIFOLIA L OB 
AD/ ANTUR PEDATUM L Fac- ANDROPOGOM GERARDI/ VITHAN Fac 
AE COPODIUR PODAGRARIA L FACU ANDROPOGON GLOMERATUS (WALTER) 8. S. P. FaCue 
AGALINIS AARITIBA (RAF) RAF. F ACH ANDROPOGOW VIREINICUS L Facu 
AGALIMIS OBTUSIFOLIA (RAF. ) PEWMELL FACU ANEMONE QUINQUEFOLIA L Facu 
AGALINIS PAUPERCULA ( GRAY) BRITTON Fach ANERONE RIPARIA FERNALD NI 
AGALINIS PURPUREA (L ) RAF. F ACW ANEMONE VIRGINIANA L NI 
AGALIMIS TENUIFOLIA (VAHL) RAF. Fac ANGE LICA ATROPURPUREA OBL 
AGERATIWA ALTISSIMA (L) RAL KING 8 H ROB. Facu- ARCELICA LUCIDA L Face 
ACRIMOMIA GRYPOSEPALA WALLR. FACU ANTHERIS COTULA L FacU 
AGRIMON/A STRIATA FICHX. FACU- ANTHOXANTHUR ODORATUP L Fac 
AGROPY RON CANINUM BE AUV. FACU APIOS ABERICANA PEDIC. FaACw 
ACROPYROM REPENS (L.) BEAIW. FACU- APOCYNUR CAMNABINUR L FACU 
ACROPY ROW TRACHYCAULUM ( INA) WALTE EX WF. LEWIS FACU APOCYNUR SIBIRICUR JACO. FAC 
AGROST IS ALBA L. FACW AQUI LEGIA CANADENSIS Fac 
AGROSTIS CANINA L. FACU ARABS ORUMPOND/ | GRAY FaCU 
AGROST!S GIGANTEA ROTH NI ARALIA MUDICAULIS L FACU 
AGROST IS HYEMALIS (WALTER) B.S. P. FAC ARALIA SPINOSA L FAC 
AGROST iS PERENNANS (WALTER) TUCKERMAN FACU ARCTOST APHY LOS UVA-URS/ ( L. ) SPRENGE. NI 
AGROST IS SCABRA WILLD. FAC AREWARIA SERPYLLIFOLIA L Fac 
AGROSTIS STOLONIFERA L FACW ARETHUSA BULBOSA L OBL 
A/ LANTHUS ALTISSIBA (ILL ) SINGLE nN! ARISAEMA DRACONT (UR ( L) SCHOTT FAC 
ALETRIS FARINOSA L FAC ARISAEMA TRIPHY LLUB (L) SCHOTT F ACW- 
AL/SHA PLANTACO-AQUATICA L. OBL ARMORACIA RUSTICANA P. GAERTN.. B. MEYER & SCHERB. NI 
AL/SHA SUBCORDATUM RAF. OBL ARONIA ARBUTIFOLIA (L) ELLIOTT FACW 
ALL/UR CANADENSE L. FACU ARONI A FE LANOCARPA (MICHX.) ELLIOTT FAC 
ALLIUM TRICOCCUM AIT. FACUS AROW/ A PRUMIFOLIA (HARSH. ) REHDER FACH 
ALLIUM VINEALE L FACU- ARRHEWATHERUM ELATIUS (1) J. & A. PRESL Fac 
ALNUS GLUTINOSA (L) GAERTN. FACH- ARTEMISIA BIEWNNIS WILLD. FACU- 
ALNUS INCANA (L. ) BOENCH nN! ARTEMIS/A STELLERANA BESSER FACU 
ALNUS MARITIMA (AARSH. ) AUHL OBL ASCLEPIAS EXALTATA L Facue 
ALNUS RUGOSA (DU ROI) SPRENG. F ACW ASCLEPIAS INCARNATA L OBL 
ALNUS SERRULATA (AIT. ) WILLD. OBL ASCLEP/AS PURPURASCENS L FaCU 
ALOPECURUS GENICULATUS L OBL ASPARAGUS OFFICINALIS L FACU 
ALOPECURUS MYOSUROIDES HUDS. FACW ASPLENIUM PLATYNEURON (L. ) OAKES FACU 
ALOPECURUS PRATENS/S L FACW ASTER DUMOSUS L FAC 
ALTHAEA OFFICINALIS L FACW+ ASTER ERICOIDES L FACU 
AMARANTHUS ALBUS L FACU ASTER JUNCIFORMIS BYOB. OBL 
ANARANTHUS BLITOIDES S. WATS. nN! ASTER LATERIF LORUS (1. ) BRITTON F ACH- 
ANARANTHUS CANNABINUS (L. ) SAUER OBL ASTER LUCIDULUS ( GRAY) WIEGAND FACW 
AMARANTHUS PUMILUS RAF. FACW™ ASTER WEMORALIS Al). FAC 





Symbology: OBL (Obligate), FAC’ (Facultative Wetland), FAC (Facultative), FACU (Facultative Up- 
land), NI (no indicator assigned), * (limited ecological information), + (higher portion of 
frequency range), and — (lower portion of frequency range). See discussion of hydrophyte 
definition and concept in Chapter 6 
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ASTER MOWAE-ANGCLIAE L F ACH CABORBA CAROLIN/ ANA CRAY OBL 
ASTER MOW!-BELEII L FACH+ CAKILE EDENTULA (B/1CEL ) HOOK. FACU 
ASTER PRAEALTUS POIR. Facw CALAMAGROST 1S CANADENS/S (FICHX. ) BE AUW. Facu+ 
ASTER PUMICEUS L OBL CALAMAGROST/S C/NWOIDES ( AURL ) BARTON OBL 
ASTER RADULA AiT. OBL CALLA PALUSTRIS L OBL 
ASTER SIMPLEX 1 LLD. FACH CALLITRICHE HETEROPHYLLA PURSH OBL 
ASTER SUBULATUS FIICHX. OBL CALLITRICHE VERNA L OBL 
ASTER TEMVIFOLIUS L OBL CALLUWNA VULEARIS (LL) KRULL Face 
ASTER TRADESCANT/ L Face CALOPOCON TUBEROSUS (L) B.S. P. Face 
ASTER UMBELLATUS AILL Facw CALTHA PALUSTRIS L OBL 
ASTER VIMIMEUS LAR. Fac CALYSTECIA SEPIUR (LL) R. BR. FaCc- 
ASTER X BLAKE! (T. PORTER) HOUSE FACH+ CABPARULA APARINOIDES PURSH OBL 
ASTER X LAMCEOLATUS W/LLD. Lt CANNABIS SATIVA L FACU 
ATHYRIOR FILIX-FERIMA CL) ROTH Fac CAPSELLA BURSA-PASTORIS (L ) AEDIC. Facu 
ATHYRIUR THELYPTEROIDES (MICHX. ) DESV. Fac CARDAR INE BULBOSA (SCHREB. £X BUHL) BS. P. OBL 
ATRIPLEX ARE WAR/ A HUTT. FaCc- CARDAA IME HIRSUTA L Facu 
ATRIPLEX CLABRIUSCULA EDAONST. UL CARDARINE PARVIFLORA L Facu 
ATRIPLEX PATULA L FaCw CARDOARINE PENSYLWANICA FURL EX WILLD. OBL 
BACCHARIS HALIAIFOLIA L Face CARDAR INE PRATENSIS L OBL 
BARBARE A VULGARIS R. BR. FACU CAREX ABSCONDITA FACKE NZ. Fac 
BARTONIA PANICULATA (FAICHX. ) RUHL OBL CAREX ALBOLUTESCENS SCHWE INIT Z FaACw 
BARTOMIA VIRGINITA (L) B.S. P. Face CAREX AMPHIBOLA STE UD. FAC 
BERBERIS THUMABERT!! OC. FACU CAREX ANMECTENS ( BICKM. ) BICAWN. FACW 
BERBERIS VULGARIS L FaACU CAREX ATLANTICA LH. BAILEY fF ACWe 
BETULA ALLE GHANIENS/S BRITTON FAC CAREX AURE A NUTT. FaCw 
BETULA LENTA L FACU CAREX BICAWELL// BRITTON FACU 
BETULA MICRA L PACH CAREX BLANDA DEWEY FAC 
BETULA PAPYRIFERA MARSHALL racy CAREX BROROIDES SCHAUHRP FACW 
BETULA POPULIFOLIA AARSHALI Fac CAREX BRUNNESCENS (PERS. ) POIR. FACW 
B/DENS CERMUA L OBI. CAREX BULLATA SCHAUHR OBL 
B/DENS COROSA ( GRAY) WIEGAND Face CAREX BUSHI/ FACKENZ. FACH 
BIDENS COMMATA FURL EX WILLD. FaCus CAREX BUXBAUA/ | HAHLENE. OBL 
BIDENS COROMATA (L.) BRITTON OBL CAREX CANESCENS L OBL 
BIDENS DISCOIDEA (TORR. & GRAY) BRITTON FACw CAREX CEPHALOIDEA DEWEY Face 
BIDENS EATON FERNALD OBL CAREX CEPHALOPHORA FURL EX WILLD. FACU 
BIDENS FRONDOSA L FACH CAREX COLLINS! / NUTT. OBL 
BIDENS LAEVIS (LL) BS. ?P. OBL CAREX COROSA BOOTT OBL 
BIDENS TRIPARTITA L OL CAREX CONOIDE A SCHKUHR FACU 
BOEHRERIA CYLIMDORICA ( L ) SWARTZ paws CAREX CRAME/ DEWEY FACH 
BOLTOMIA ASTEROIDES (4) U HER. PACH CAREX CRANFORD!) FERNALD FAC 
BOTRYCHIUM DISSECTUR SPRENG. Fac CAREX CRINITA LAR. OBL 
BOTRYCHIUM LANCE OLATUA (S. 6. GREL. ) RUPR. PaoW CAREX CRISTATELLA BRITTON FACW 
BOTRYCHIUR LUMARIA (L ) SWARTZ PACK CAREX CRYPTOLEPIS MACKENZ. OBL 
BOTRYCHI UM FATRICARIIFOLIUR A BRAUN FACU CAREX DEBILIS MICHX. FAC 
BOTRYCHIUM SIMPLEX £. HITCHC FACU CAREX DEWEY ANA SCHEIN TZ FACU 
BOTRYCHIUM VIRCINI ANUP (Ll ) SHARTZ FACU CAREX D/ ANDRA SCHRANA OBL 
BRASENIA SCHREBER! J.f. GREL OBL CAREX ECHINATA MURRAY OBL * 
BRIZA MEDIA L FAC CAREX EXILIS DEWEY OBL 
BROMUS CILIATUS L FACW CAREX FLAVA L OBL 
BROMUS DUDLEY! FERNALD FAC CAREX FOENEA W/LLD. NI 
S9ORUS LATICLUAIS ( SHEAR) HITCHC FACH CAREA GRACILLIFA SCHHEINITZ FACUF 
BULBOSTY LIS CAPILLARIS (lL) C.8 CLARKE FACU CAREX HAYDEN! DEWEY OBL 





Symbology: OBL (Obligate), FACW (Facultative Wetland), FAC (Facultative), FACU (Facultative Up 
land). NI (no mdicator assigned), * (limited ecological information), + (higher portion of 
frequency range), and — (lower portion of frequency range). See discussion — hydrophyte 
definition and concept in Chapter 6 79 
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CAREX HORMATHODES FERNALD OBL CASS/A HE BECARPA FERNALD Fac 
CAREX HOME! FACKE NZ. OBL CASS/A MICTITAMS L F aCu- 
CAREX HYSTERICINA FURL EX WILLD. OBL CASTILLE JA COCTIMEA (1. ) SPREWE Fac 
CAREA INTERIOR LW. BAILEY OBL CE LASTRUS SCAMDENS L Facu- 
CAREX INTURESCENS RUDGE FAC CELTIS OCCIDENTALIS L Facu 
CAREX LACUSTRIS #/LLD. OBL CENT AURIUP UPRBE LLATUR G11/8. EX FORMALD FaCc- 
CAREX LAEVIVAGINATA (KUEKENTH. ) FBACKENZ. OBL CEPHALANTHUS OCCIDENTALIS L OBL 
CAREX LASIOCARPA EHRH. OBL CERAST/IUR VULCATUR L fF aCcU- 
CAREX LAXIF LORA LAR. Facue CERATOPHT LLUR DEAERSUF L OBL 
CAREX LEPIDOCARPA 7 AUSCH 0B. CERATOPHY LLU AURICATUR CHAR. OBL 
CAREX LEPTALEA MARLENE. OBL CHAAAECYPARIS THYOIDES (1) B.S. P OBL 
CAREX LIFOSA L OBL CHABAL DAPHNE CALYCULATA (1. ) BOEWCH OBL 
CAREX LONG]! AACKENZ. OBL CHE LOME CLABRA L OBL 
CAREX LUPULINA FURL EX WILLD. OBL CHENOPODIUR ALBUR L F ACI 
CAREX LURIDA WAHLEMB. OBL CHENOPODIUR AABROSIOIDES L Fact: 
CAREX MEAD! ! DEWEY Fac CHENOPODIUR SLAUCUR L Face 
CAREX NIGRA (L ) REICHARD FACH+ CHENOPODIUR LEPTOPHYLLUR (OO. ) MUTT. EX S. MATS. Fac 
CAREX WORFAL/S FACKENZ. FaACU CHENOPOD/ UF RUBRUA L Face 
CAREX WOWAE-ANGLIAE SCHMEINITZ Facue CHRYSOSPLE MI UR ARERICANUR SCHME IN/TZ OBL 
CAREX PAUPERCULA FAICHX. OBL CICUTA BULBIFERA L OBL 
CAnExX POLYRORPHA RUHL Facu CICUTA MACULATA L OBL 
CAREX PRASINA MAHLE NE. OBL SINHA ARUMDINACE A face 
CAREX PSEUDOCYPERUS L OBL CIRCAEA ALPINA L facu 
CAREX RETRORSA SCHME INIT Z FACw+ CIRCAEA LUTETI AMA L racy 
CAREX ROSTRATA J. STOKES OBL CIRSIUM ARVEMSE ( L ) SCOP F acu 
CAREX SCABRATA SCHME IMITZ OBL CIRSIOR HORRIDULUR AICHK. fF ACU- 
CAREX SCHMEINITZ/ 1 DEMET OBL CIRSIUR AUT ICUR AICHE. OBL 
CAREX SCOPAR/A SCHKUHR EX WILLD FaACH CIRSIUM VULGARE (SAV!) TENORE FACU- 
CAREX SEORSA E.C. HOME Fach CLADIUR AARISCO/DES (RUHL ) TORR OBI 
CAREX SPARGANIO/DES UHL EX WILLD. FACU CLAYTOMIA VIRGINITCA L Facu 
CAREX SQUARROSA L Fach CLEMATIS VIRCINIAMA L. Fac 
CAREX STRAMINEA W/LLD OBL CLETHRA ALMIFOLIA L Face 
CAREX STRICTA LAR. OBL CLINTOMIA BOREALIS (AIT. ) RAF FAC 
CAREX SWAN// (FERNALD) FACKENZ. FACU COE LOGLOSSUM VIRIDE (L.) HARTA Facu 
CAREX TENERA OF WEY FAC COLLINSOMN/A CANADENSIS L FaACe 
CAREX TORTA BOOTT FACH COMANDRA UVABELLATA ( L ) MUTT Facu- 
CAREX TRIBULOIDES WARLE NB PACH CORRE LiNA CORAUNIS L Fac- 
CAREX TRISPERAA DEWEY OBL COMNIUR FACULATUR L F ACW 
CAREX TUCKERAAN!/ BOOTT OBI COPTIS TRIFOLIA (LL) SALISB FACW 
CAREX VESICARIA L. OBL CORALLORRH IZA FACULATA ( RAF.) RAF Facu 
CAREX VULPINOIDE A FICHX. OBL CORALLORPHI ZA TRIF IDA CHAT facu 
CAREX WALTERANA LH. BAILE) OBL CORE OPSIS LAMCEOLATA L Facu 
CAREX WIECANDI/ FACKENZ OBL COREOPS/S ROSE A mUTT faCu 
CAREX X ALATA TORR OBL COREOPS/S TIMCTORIA MUTT FAC- 
CAREX X STIPATA AUHL EX WILLD. OBL CORISPERAUR HYSSOPIFOLIUR L FACU 
CARPINUS CAROLIN/ ANA WALTER FAC CORNUS AMORUF Fi iL FACW 
CAR) A CORDIFORAIS (MANGENH. ) A. AOCH FACUS CORNUS CANADENS/S | Fac. 
CARY A GLABRA (FILL ) SWEET FACU CORNUS FLORIDA L Facu- 
CARY A LACINIOSA (AICHX. F.) LOUD. Fac CORNUS FOERINA Aili Fac 
CAR) 4 OVAL/S (WANCENH. ) SARC. Ni CORNUS STOLOMIF ERA FICHA facwe 
CARYA OVATA (AILL ) A. KOCH FACU CORY LUS AMERICANA WALTER F acu- 
CASS/A FASCICULATA FI CHK. FACU COR? LUS CORMUT A B4ARSHALI F ACU- 





Symbology: OBL (Obligate), FACW (Facultative Wetland), FAC (Facultative), FACU (Facultative Up 
land), NI (no mdicator assigned), * (limited ecological information), + (higher portion of 
frequency range), and ~ (lower portion of frequency range). See discussion of hydrophyte 
definition and concept in Chapter 6 
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CRATAEGUS CRUS-GALLI L Facu DRYOPTERIS X TRIPLOIDEA MERRY Fac 
CRATAEGUS PHAEWOPYRUR (LF. ) MEDIC. Fac DULICHIGPR ARUMDINACEUR ( L ) BRITTON OBL 
CRYPTOT AEWA CAMADENSIS (LL) OC. Fac ECHIMOCHLOA CRUSCALL/ (L ) BE AW. Facu 
CUPHE A #1 SCOSISSIAA JACO. Fac- ECHIMOCHLOA FURICATA ( BE AU. ) FERNALD FaCue 
CYPERUS ARISTATUS ROTTS. FaCue ECHIMOCHLOA WALTER! (PURSH) A HELLER Facue 
CYPERUS DENT ATUS TORR. F ache ECHIMOCTST/S LOBATA (#ICHX.) TORR. 4 GRAY Fac 
CYPERUS D1 ANDRUS 7 ORR. Face ELATIME AME RICAMA ( PURSH) ARN. OBL 
CYPERUS ERY) ARORHIZOS FURL Face ELATIME FGMIAA (CROTT. ) FISCH 28 CA MEYER OBL 
CYPERUS ESCULENTUS L Face ELEGCHARIS ACICULARIS (L ) BOER. 42 JA SCHULTES OBL 
CYPERUS Fi LICIRUS VARL OBL ELEOCHAR/S ENCE LAANN!/ STEUD. FaCue 
CYPERUS FLAVESCENS L OBL ELEOCHARIS EQUISETOIDES (ELLIOTT) TORR. OBL 
CYPERUS ODORATUS L Facu ELEOCHARIS ERYTHROPODA STE UD. ORL 
CYPERUS RIVULARIS KUNTH Face ELEOCHARIS FALLAX WEATHERBY OBL 
CYPERUS STRIGOSUS 1 Facw ELEOCHARIS HALOPHILA (FERMALD & A BRACKETT) FERNALD 8 A BRACATTT OBL 
CYPRIPEDIUR ACAULE All. Facu ELEOCHARIS FE LANOCARPA TORR. fF aCh+ 
CYPRIPEDIURA CALCEOWS L Face ELEOCHARIS OBTUSA (WILLD. ) JA SCwULTTS OBL 
CYSTOPTERIS BULBIFERA (Ll ) BE RNY. Fac ELEOCHARIS OLIVACEA TORR. OBL 
CYSTOPTERIS FRACILIS (1. ) BERHK. Facu ELEOCHARIS OWATA (ROTH) ROEM. 8 JA SCHULTES OBL 
DACTY LIS GLOMERATA L Facu ELEOCHARIS PALUSTRIS (4) ROEM. 8 J.A4 SCHULTES OBL 
DALIBARDA REPENS L Fac ELEOCHARIS PARVULA (ROEM. 2 J. A SCHULTES) Lith £2 BLUFF 48 fF INCE RK OBL 
DANTHOM/ A COPPRESSA AUST. FaACU- ELEOCHAR!S PAUCIFT LORA ( LIGRTF.) LIM ORL 
DANTHOM/A SERICEA NUTT. Facu ELEOCHARIS ROBBINS! / OAAES OBL 
DECODOM VERTICILLATUS (LL) ELLIOTT OB! ELEOCHARIS ROSTELLATA (TORR. ) TORR OBL 
DESCHARPS 1A CESPITCSA (L ) BE AWW. Facw ELEOCHARIS SMALL!) BRITTON OBL 
DESAODIUR CANADENSE (L) OC. Fac ELEQCHARIS TEMUIS (MILLD.) JA SCHULTTS Fach 
DI CHANT HE L/0F ACURIMATUP (SWARTZ) COULD 8 C.A CLARA FAC ELEOCWARIS TRICOSTATA TORR. OBL 
> DICHANTHELIUP CLANDEST/NUP (LL) GOULD Face ELEOCHARIS TUBERCULOSA ( FICHY. ) ROKER. 48 /.4 SCHULTTES OBL 
& DICHANTHE L/UP COMMUTATUM (J. A SCHULTES) GOULD FACUe ELEOCHARIS UMICLUAIS ( LIMK) J. A SCHULTES OBL 
DICHANTHE L/UR DICHOTORUR (LL) GOULD Fac ELEUSIME INDICA (L) CAERTH. FACU- 
DICHANTHE LIU LATIFOLIOR CL.) AARVILE FACU- ELODEA CANADENS/S MICHK OBL 
DICHANTHE L/UF LAX IF LORUA (LL) GOULD Facu ELODEA MUTTALL// (PLANCH.) HL ST. JOHN OBL 
DICHANTHE LIU OLIGOSANTHES (J. 4. SCHULTES) GOULD F acu ELYAUS CANADENSIS L. FACU+ 
D/CHANTHE L/UF SABULORUPF ( LAP. ) GOULD EC. A CLAM Facy ELYAUS RBIiPARIUS WIECAND FaACW 
D/CHANTHE L1UP SCABRIUSCULUP (ELLIOTT) GOULD 8 C.A CLARA OBL ELYMUS H/LLOSUS FUL FX WILLD. FACU- 
DI CHANTHE L/UP SCOPARIUP (LAP. ) GOULD face ELYMUS VIRCINICUS L FACH- 
D/CHANTHE L/UR SPHAEROCARPOM (ELLIOTT) GOULD Facy EPI LOBIUR ANCUSTIFOLIUR L FAC 
DICITARIA SANGUINALIS (L ) SCOP. Facu £P1LOBIUR COLORATUR BIETHLER OBL 
DIOSCOREA V/iLLOSA L Face EPILOBIUR HIRSUTUP L. FACH 
D/OSPYROS VIRGINIANA L Face EP/LOSIUR LEPTOPHY LLUM RAF. OR! 
D/IPSACUS SYLVESTRIS HUDS. ni EP/LOBIUM PALUSTRE L OBL 
DIRCA PALUSTRIS L Fac EPI LOBIUR STRICTUP BUHL, EX SPRENE. OBL 
DISTICHLIS SPICATA (Ll) GREENE FaChe EQUISETUP ARVENSE L FAC 
DRACOCE PHALUP PARV IF LORUP NUTT. FACU EQUISETUR FLOVIATILE L OBL 
DROSE RA FILIFORAIS RAF. OBL EQUISETIA WYERAALE L FACW 
DROSERA INTERAE DIA HAYNE OBL EQUISETUM PALUSTRE L FAaCW 
DROSERA ROTUNDIFOLIA L OBL FQOUISETUM SY LWATICUM L Facw 
DRYOPTERIS CLINTOMIANA (D.C. EAT.) © DOWEL Face ERACROST/S CILIANENSIS (ALL ) LIMA EX MOSHER FACU 
DRYOPTERIS CRISTATA (Ll) ORAI Face ERAGROSTIS “ECT INACEA (MICHK. ) WETS FAC 
DRYOPTERIS INTERMEDIA (M1 LLD. ) GRAY FACU ERECHTITES WIERACIIFOLIA (CL) RAF. EX MC. FACU 
DRY OPTERIS FARGINALIS (L.) GRAY FACU- ERIGEROM ANNUUS (1. ) PERS. FACU 
DRYOPTERIS SPIMNULOSA (0.F. AUELL ) WATT Face ERICEROM PHILADE LPHICUS L. Facu 
DRYOPTERIS X BOOTT!! (TUCKERFAN) UNDER. Face ER/IGEROM PULCHELLUS FICHA. Facu 





Symbology: OBL (Obligate), FACW (Facultative Wetland), FAC (Facultative), FACU (Facultative Up 
land), NI (no imacator assigned), * (limited ecological information). + (higher portion of 
frequency tange), amit ~ (lower portion of frequency range). See discussion if hydrophyte 
definition and concept in Chapter 6 § 
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ERIGERON STRIGOSUS AUHL EX WILLD. FACU+ GERAN/IUR HACULATUR L FACU 
ERIOCAULON PARKER! FP. R0B. OBL GEUR ALEPPICUR JAC. FAC 
ERIOCAULON SEPT ANGULARE WITH. OBL GDUR CANADENSE JACQ. FACU 
ERIOPHORUR ALP/NUPA L OBL GEUR LACIN/ ATUR AURRAY FAC+ 
ER/IOPHORUA ANGUST /FOL/UR HONCK. OBL GEUR RIVALE L OBL 
ERIOPHORUMA GRAC: LE W. KOCH OBL GEUM YIRGIN/ ANUP L FAC- 
ERIOPHORUA SP/1SSUR FERNALD OBL GLAUX HARITIAA L OBL 
ERIOPHORUA TENE LLUA NUTT. OBL GLECOMA HEDERACEA L FACU 
ER/OPHORUA VACINATUA L OBL GLEDITSIA TRIACANTHOS L FAC- 
ERIOPHORUA V/IRGINICUR L OBL GLYCERIA ACUT IF LORA TORR. OBL 
ER/IOPHORUP VIRIDICARINATUR (ENGE LAL ) FERNALD OBL GLYCERIA BOREALIS (NASH) BATCH. OBL 
ERYS/MUR CHE /RANTHOI/DES L FAC GLYCERIA CANADENS/S (MICHX. ) TRIN. OBL 
EUONYAUS ATROPURPUREUS JACQ. FACU GLYCERIA FLUITANS (L) R. BR. OBL 
EUPATOR/ ADE LPHUS DUBIUS (WILLD. EX POIR.) RM. KING & H. ROB. FACW GLYCERIA HAXIHA (HARTA. ) O.R. HOLABERE OBL 
EUPATOR/ ADE LPHUS F ISTULOSUS (BARRATT EX HOOK.) R.A. KING & H. ROB. FACW GLYCER/A OBTUSA (AMUHL ) TRIN. OBL 
EUPATOR/ ADE LPHUS MACULATUS (L) R.A. KING & H. ROB. FACW GLYCERIA SEPTENTRIONALIS A. HITCHC. OBL 
EUPATORIUR LEUCOLEPIS (DC. ) TORR. & GRAY FACW+ GLYCERIA STRIATA ( LAM.) A HITCHC. OBL 
EUPATORIUM PERFOL/ATUA L F ACW+ GOODYERA PUBESCF™S (WILLD. ) R. BR. FACU- 
EUPATORIUM PI LOSUM WALTER FACW GOODYERA REPENS _/.) R. BR. IN WT. AIT. FACU+ 
EUPATOR/UM ROTUNDIFOLIUA L FAC- GOODYERA TESSEL*’4 LODD/E. FACU- 
EUPATORIUPR SEROT INU AICHX. FAC- GRAT/OLA AUREA PURSH OBL 
EUPHORB/A MACULATA L FACU- GRATIOLA NEGLECTA TORR. OBL 
EUPHORB/A POLYGONIFOLIA & FACU GRINDE LIA SQUARROSA ( PURSH) DUNAL FACH 
EUTHAM/A GRAMINIFOLIA (L) NUTT. FAC HACKE LIA VIRGINIANA (L) |. JOHNST. FaCU 
FAGUS GRANDIFOL/A EHRH. FACU HAMAME LIS VIRGINIANA L FAC- 
FESTUCA ARUNDINACE A SCHREB. FACU HASTEOLA SUAVEOLENS (L ) POJARK. FAC- 
FESTUCA OBTUSA BIEHLER FACU HE LEN/IUPR AMARUP (RAF. ) H. ROCK FACU- 
FESTUCA PRATENS/S HUDS. FACU- HE LENIUR AUTUHAWALE L FACH+ 
FESTUCA RUBRA L FACU HE LENIUM FLEXUOSUM RAF. FAC- 
FILAGINELLA ULIGINOSA (L) OPIZ FAC HEL/ANTHUS ANNUUS L FAC- 
FIMBRISTYLIS AUTUMNAL!S (L) ROEM. & J. A. SCHULTES FACH+ HELI ANTHUS DECAPE ALUS L FACU 
FRAGAR/ A V/RGIN/ ANA DUCHE SKE FACU HEL/ANTHUS GIGANTEUS L. FACW 
FRAXINUS AMERICANA L FACU HELI ANTHUS TUBEROSUS L FAC 
FRAXINUS N/GRA MARSHALL FACH HEMICARPHA MICRANTHA (VAHL) PAX FACH+ 
FRAXINUS PENNSY LVANICA FARSHALL F ACW HERACLEUR LANATUP PICHX. FACU- 
FUIRENA PUMILA TORR. OBL HIBISCUS POSCHEUTOS L OBL 
GAL/UP APARINE L. FACU HIEROCHLOE ODORATA (L. ) BEAU. F ACH 
GALIUM ASPRELLUMA M/CHX. OBL HOLCUS LANATUS L. FACU 
GALIUA OBTUSUM BIGEL FACW+ HONKENYA PEPLOIDES ( L ) EHRH. FACU 
GALIUA PALUSTRE 1. OBL HORDEUR JUBATUR L FAC 
GALIUA TINCTORIUA L OBL HOTTONIA INFLATA ELLIOTT OBL 
GALIUM TRIFIDUR L FACH+ HOUSTON/A CAERULEA L FACU 
GALIUM TRIF LORUM MICHX. FACU HUMULUS JAPONICUS SIEBOLD & ZUCCAR. FACU 
GAULTHER/A HISPIDULA (LL ) AUHL EX TORR. FACW HUAULUS LUPULUS L NI 
GAULTHER/A PROCUMBENS L FACU HYDROCOTYLE AMERICANA L OBL 
GAY/USSAC/A BACCATA (WANGENH. ) K. KOCH FACU HYDROCOTY LE UABELLATA L. OBL 
GAY LUSSAC/A DUHOSA ( ANDR. ) TORR. & GRAY FAC HYDROCOTYLE VERTIC/LLATA THUNB. OBL 
GAY LUSSAC/A FRONDOSA (L) TORR. & GRAY FAC HYPERICUM ADPRESSUM W. BARTON OBL 
GENT / ANA ANDREWS// GR/SEB. FACW HYPERICUR BOREALE ( BRITTON) BICKN. OBL 
GENT /ANA CLAUSA RAF. FACW HYPERICUM CANADENSE L FACW 
GENT / ANA SAPONAR/A L FACW HYPERICUM DISSIMULATUM BICKN. FACH 
GENT /ANOPSIS CRINITA (FROEL ) MA OBL HYPERICUM ELL/PTICUR HOOK. OBL 





Symbology: OBL (Obligate), FACW (Facuitative Wetland), FAC (Facultative), FACU (Facultative Up- 
land), NI (no indicator assigned), * (limited ecological information), + (higher portion of 
frequency range), and — (lower portion of frequency range). See discussion of hydrophyte 
definition and concept in Chapter 6. 
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GENUS-SPECIES-AUTHOR-TRINOMIAL-TRINOMIAL AUTHOR RI IND GENUS-SPECIES-AUTHOR-TRINOMIAL-TRINOMIAL AUTHOR RIIND 
HYPERICUM AAJUS (GRAY) BRITTON FACH LACTUCA SERRIOLA L FAC- 
HYPERICUR AUT I LUA L FACH LAPORTE A CANADENS/S (L. ) WEDD. FACN 
HYPERICUR PROLIF ICUR L FACU LARIX LARICINA (DU ROI) &K. KOCH FACW 
HYPERICUR PUNCT ATUM LAR. FAC- LATHYRUS JAPONICUS w/LLD. FACU- 
HYPOXIS HIRSUTA (L) COV/LLE FAC LATHYRUS PALUSTRIS L FACH+ 
LEX GLABRA (L ) GRAY FACH- LEERSIA ORYZOIDES (L ) SWARTZ OBL 
LEX LAEVIGATA (PURSH) A. GRAY OBL LEERSIA VIRGINICA WILLD. F ACW 
1 LEX OPACA SOLAND. IW AIT. FACUt LEAINA INIA HUAB. EX PHILIPP] NOMEN SUPERFL WNONCHEV. OBL 
LEX VERTICILLATA (L ) GRAY FACH+ LEAWA HIWOR L OBL 
IMPATIEWS CAPENSIS HEERB. FACW LEAWA PERPUS/LLA TORR. OBL 
/APATIENS PALLIDA MUTT. FACW LEAMA TRISULCA L OBL 
/POROEA COCCIWEA L FACU LEANA VALDIV/ANA PHI LIPP/ OBL 
/RIS PRISHATICA PURSH OBL LEPIDIUA DENSIF LORUA SCHRAD. FAC 
/RIS PSEUDACORUS L OBL LEPIDIURA VIRGINICUP L FACU- 
RIS VERSICOLOR L OBL LEPTOCHLOA FASC/ICULAR/S ( LAM. ) GRAY FACH 
ISOETES ECHIWOSPORA DURIEU OBL LESPEDEZA ANGUST FOLIA (PURSH) ELLIOTT FAC 
ISOETES ENGE LAANN// A. BRAUN OBL LESPEDEZA CAP'TATA MICHKX. FACU- 
/SOETES RIPARIA ENGELA. EX A. BRAUN OBL LEUCOTHOE RACEHMOSA (L ) GRAY F ACW 
ISOETES TUCKER AM/1 A. BRAUH EX EWGE LA. OBL LIATRIS SPICATA (LL) WILLD. FAC+ 
/SOTRIA AEDEOLOIDES ( PURSH) RAF. FACU LIGUSTICUR SCOTHICUR L. FAC 
ISOTRIA VERTIC/LLATA (AUHL EX WILLD. ) RAF. FACU L/GUSTRURA VULGARE L FACU 
IVA FRUTESCENS L FACH+ LILAEOPS/S CHINENS!/S ( L ) KUNTZE OBL 
JUELANS CINEREA L FACU+ L/LIUM CANADENSE L FAC+ 
JUGLANS NIGRA L FACU L/LIUA PHILADE LPRICUR L F ACU+ 
JUNCUS ACUMINATUS FICHX. OBL L/LIUA SUPERBUA L FACH+ 
JUNCUS ARTICULATUS L OBL L/MONIUR CAROLIN/ ANUP (WALTER) BRITTON OBL 
JUNCUS BALTICUS WILLD. FACW+ L/AONIUR NASH// SPALL OBL 
JUNCUS BREVICAUDATUS (ENCE LA. ) FERNALD OBL LIMOSELLA SUBULATA E. IVES OBL 
JUNCUS BUFONIUS L. FACW LINDERA BENZOIN (L ) BLUME F ACH- 
JUNCUS CANADENSIS J. GAY OBL LINDERNIA ANAGALLIDEA (PICHX. ) PENNELL OBL 
JUNCUS DEBILIS GRAY OBL LINDERNIA DUBIA (L. ) PENNE Li OBL 
JUNCUS DICHOTOAUS ELLIOTT FACW LINNAEA BOREALIS L. FAC 
JUNCUS EFFUSUS L FACH+ LINUA AEDIUM ( PLANCH. ) BRITTON FACU 
JUNCUS GERARD// LOISELEUR FACH+ LINUA STRIATUM WALTER F ACW 
JUNCUS GREENE! OAKES & TUCKERMAN FAC LINUA VIRGIN/I ANUP L FACU 
JUNCUS HARCINATUS ROSTK. FACW LIPARIS LILIIFOLIA (LL) LC. RICH. EX KER-CAWL FACU- 
JUNCUS AILITARIS BIGEL OBL LIPARIS LOESEL// (LL) LC. RICH. F ACW 
JUNCUS NODOSUS L OBL L/RIODENDRON TULIPIFERA L FACU 
JUNCUS PELOCARPUS E. MEYER OBL LISTERA CORDATA (L) R. BR. F ACH+ 
JUNCUS PLATYPHYLLUS (WIEGAND) FERNALD FAC LOBE LIA CARDINAL/S L FACW+ 
JUNCUS SCIRPOIDES LAR. FACW LOBELIA DORTHANNA L. OBL 
JUNCUS SECUNDUS BE AUV. FACU LOBELIA INFLATA L. FACU 
JUNCUS TENUIS Wi LLOD. FAC- LOBE L!A SPICATA LAR. FAC- 
JUNIPERUS HOR/ZONT ALIS POENCH FACU LOLIUA PERENNE L. FACU- 
JUNIPERUS VIRGINIANA L FACU LONICERA DIOICA L FACU 
KALAIA ANGUSTIFOLIA L. FAC LONICERA HIRSUTA A. EAT. FAC 
KALAIA LATIFOLIA L FACU LONICERA JAPONICA THUNB. FAC- 
KALAIA POLIFOLIA WANGENH. OBL LONICERA OBLONG/IFOL/A (GOLDIE) HOOK. OBL 
AICKXIA ELATINE (L ) DUMORT. FAC LOMICERA SEMPERV/IRENS L FACU 
LACHNANTHES CAROL/N/ ANA ( LAM. ) DANDY OBL LOTUS CORNICULATUS L FACU- 
LACTUCA BIENN/S (MOENCH) FERNALD FACU LUDWIGIA ALTERNIFOL/4 L FACH+ 
LACTUCA CANADENS/S 1. FACU- LUDWIGIA PALUSTRIS (4. ) ELLIOTT OBL 








Symbology: OBL (Obligate), FACW (Facultative Wetland), FAC (Facultative), FACU (Facultative Up- 
land), NI (no indicator assigned), * (limited ecological information), + (higher portion of 
frequency range), and — (lower portion of frequency range). See discussion of hydrophyte 
definition and concept in Chapter 6. 








Plant Species that Occur in Rhode Island’s Wetlands (Continued) 











GENUS-SPECIES-AUTHOR-TRINOMIAL-TRIMOMIAL AUTHOR REIND GENUS-SPECIES-AUTHOR-TRINOMIAL-TRINOMIAL AUTHOR Ri IND 
LUDWIGIA SPHAEROCARPA ELLIOTT OBL AITCHELLA REPENS L FACU 
LUDWIGIA X LACUSTRIS E. EARES OBL FOEHRINGIA LATERIFLORA (L ) FENZL FAC 
LUZULA ACURINATA RAF. FAC AOLLUGO VERTICILLATA L FAC 
LUZULA AULTIF LORA (EHRH. EX HOFFA.) LEJ. FACU HONARDA DIDYRA L FAC+ 
LYCHNIS FLOS-CUCUL/ L FACU MONOTROPA UNIF LORA L FACU- 
LYCOPODIUR ANNOT INU L FAC AUHLENBERG/A FRONDOSA (PO/R. ) FERNALD FAC 
LYCOPODIUR APPRESSUM (CHAPA. ) LLOYD & UNDE Rid. FACH+ AUHLENBERG/A GLOMERATA (Wi LLD. ) TRIN. FACW 
LYCOPODIUR CLAVATUA L FAC AUHLENBERG/A FEXICANA (L ) TRIN. FACW 
LYCOPODIUR CORPLANATUR L FACU- AUHLENBERG/A SCHREBER/ J.F. GHEL FAC 
LYCOPODIUR DENDROIDEUR FICHX. FACU AUHLENBERG/A SYLVAT'CA TORR. EX GRAY FAC+ 
LYCOPODIUR INUMDATUR L OBL MUHLENBERG! A UNIF LORA ( HUHL. ) FERNALD OBL 
LYCOPODIUA LUCIDULUR AICHX. FACH- AYOSOT/S LAXA LEHR. OBL 
LYCOPOD/ UR OBSCURUF L FACU AYOSOTIS SCORPIOIDES L OBL 
LYCOPUS AMERICANUS FAUHI. EX ht. BARTON OBL AYOSOT!S VESNA NUTT. FAC- 
LYCOPUS AMPLECTENS RAF. OBL AYRICA GALE L OBL 
LYCOPUS RUBELLUS FOENCH OBL AYRICA PENSYIVANICA LOISE LEUR FAC 
LYCOPUS UNIF LORUS FICHX. OBL AYRIOPHY LLUA HETEROPHY LLUA AICHX. OBL 
LYCOPUS VIREINICUS L OBL AYRIOPHY LLUA HUAI LE (RAF. ) AORONG OBL 
LYGOD/ UR PALAATUR ( BERNH. ) SWARTZ F ACW AYRIOPHY LLUA PINNATUR (WALTER) 8. S. P. OBL 
LYON/IA LIGUSTRIWA (L ) OC. FACW AYRIOPHY LLUA TENELLUA BIGEL OBL 
LYON/A ARIANA (L) D. DON FAC- WAJAS FLEXILIS (WILLD. ) ROSTK. & Wo LE. SCHMIDT OBL 
LYSIMACHIA CILIATA L FACW WAJAS GRACILLIMA (A. BRAUN) MAGNUS OBL 
LYS/MACHIA HYBRIDA AICHX. OBL WAJAS GUADALUPENS/S ( SPRENG. ) AORONG OBL 
LYS/HACHIA NUAAULAR/A L OBL WASTURTIUA OFFICINALE R. BR. IN WT. AIT. OBL 
LYSIMACHKIA QUADRIFOLIA L FACU- WEMOPARTHUS FUCRONATUS (LL ) TRE LEASE OBL 
LYSIMACHIA TERRESTRIS (L) B.S. P. OBL WEPETA CATARIA L FACU 
LYS/MACHIA THYRSIFLORA L OBL NUPHAR LUTEUA (L) SIBTH. & JE. SHITH OBL 
LYS/MACHIA VULGARIS L FAC+ NYAPHAE A ODORATA SOLAND. IW A/T. OBL 
LYSIMACHIA X PRODUCTA (GRAY) FERNALD FAC* WYAPHO! DES CORDATA (ELLIOTT) FERNALD OBL 
LYTHRUA ALATUR PURSH FACH+ NYSSA SYiVATICA HARSHALL FAC 
LYTHRUA HYSSOPIFOLIA L OBL WYSSA SYLVATICA MARSHALL VAR. BIF LORA (WALTER) SARE. FACH+ 
LYTHRUA SALICARIA L FACH+ OENOTHERA BIENN/S L FACU- 
MA/ANTHERUPR CANADENSE DE SF. FAC- OENOTHERA FRUTICOSA L FAC 
MALAX!S UNIFOLIA AICHK. FAC OEWOTHERA PARVIF LORA L FACU- 
MATRICAR/A HATRICARIOIDES ( LESS. ) T. PORTER FACU OENOTHERA PERENNIS 1 FAC- 
MATTEUCCIA STRUTHIOPTERIS (L ) TODARO FACW OMOCLEA SENSIBILIS L FACH 
MEGALODONTA BECK/ 1 (TORR. ) GREENE OBL OPHIOGLOSSUR VULGATUR L FACH 
ME LAMPY RUA LINE ARE DE SR. FACU ORNITHOGALUR UABELLATUR L FACU 
ME LANTHIUA VIRGINICUR L FACH+ OROBANCHE UNIF LORA L FACU 
MEL/ LOTUS ALBA MEDIC. FACU- ORONT1UR AQUATICUR L OBL 
MELI LOTUS OFFICINALIS LAR. F ACU- OSHORHIZA CLAYTON! 1 (AICHX. ) C. 8. CLARKE FACU- 
MENTHA ARVENS/S L FACW OSHORHIZA LONGISTYLIS (TORR. ) DC. FACU 
MENTHA CARD/ACA BAKER FACH OSHUNDA CINNAMOREA L FACW 
MENTHA CITRATA EHR. FACH+ OSHUNDA CLAYTON/ANA L FAC 
MENTHA SPICATA L FACH+ OSMUNDA REGALIS L OBL 
MENTHA X PIPERITA L FACH+ OSTRYA VIRGINIANA (FA/LL ) kK. KOCH FACU- 
MENYANTHES TRIFOLIATA L OBL OXALIS CORNICULATA L FACU 
MIKAN/A SCANDENS (L ) W/LLO. FACH+ OXALIS MONTANA RAF. FAC- 
MIMULUS ALATUS AIT. OBL PANICUR AMARUA ELLIOTT FACU- 
MIMULUS RINGENS L OBL PANICUR CAP/LLARE L FAC- 
MIRABILIS NYCTAGINEA (MICHX. ) AACHIL FACU- PANICUR DICHOTOMIF LORUA FICHX. FACH- 
M/ISCANTHUS SINENS/S ANDERSS. FACU PANICUR LONGIFOL/UM TORR. OBL 





Symbology: OBL (Obligate), FACW (Facultative Wetland), FAC (Facultative), FACU (Facultative Up- 
land), NI (no indicator assigned), * (limited ecological information), + (higher portion of 
frequency range), and — (lowe: portion of frequency range). See discussion of hydrophyte 


definition and concept in Chapter 6. 
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GENUS-SPECIES-AUTHOR-TRINOMIAL-TRINOMIAL AUTHOR RiInD GENUS-SPECIES-AUTHOR-TRINOMIAL-TRINOMIAL AUTHOR RIIND 
PANICUR RIG/IDULURA BOSC EX WEES F ACH+ POA PRATENSIS L FACU 
PANICUR TUCKERFAN// FERNALD Fac- PO4 TRIVIALIS L FACH 
PANICUR VERRUCOSUA AUHL FACH PODOPHY LLUA PELTATUR L FACU 
PANICUR VIRCGATUR L FAC PODOSTEMUR CERATOPHY LLUM AICHKX. OBL 
PARIS TARIA PEWSY LVANICA UHL EX M/LLD. FACU- POGONIA OPHIOGLOSSOIDES (L ) JUSS. OBL 
PARNASS/A GLAUCA RAF. OBL POLEMONIUR REPTANS L FACU 
PARTHEWOC/SSUS QUINQUEFOLIA (L ) PLAWCH. FACU POLYGALA BREVIFOL/A NUTT. OBL 
PARTHEWOCISSUS V/TACEA (KMERR) A. AITCHC. FACU POLYGALA CRUCIATA L FACH+ 
PASPALUR LAEVE MICHX. FAC+ POLYGALA WUTTALL/! TORR. & CRAY FAC 
PASPALUR SET ACE UR AICHX. FACU+ POLYGALA PAUCIFOL/A W/LLD. FACU 
PEDICULAR/S CANADENSIS L FACU POLYGALA SANCGUINEA L FACU 
PEDICULARIS LAWCEOLATA FICHKX. FACH POLYGALA SEWEGA L FACU 
PELTANDRA V/IRCINICA (L ) KUNTH OBL POLYGONATUR BIF LORUM (WALTER) ELLIOTT FACU 
PENSTEMON DIGITALIS NUTT. FAC POLYGONATUR CORAUTATUR (J. A. & J.-H. SCHULTES) A DIETR. FACU 
PENSTEHON LAEV/GATUS SOLAND. FACU POLYGONUR AMPHIB/UR L OBL 
PENTHORUA SEDOIDES L OBL POLYGONUA ARIFOLIUM L OBL 
PHALARIS ARUNDINACEA L FACH+ POLYGONUR AVICULARE L FACU 
PHALARIS CANARIENS/S L FACU POLYGONUR CAREY / OLNEY FACW 
PHLEUR PRATEWSE L FACU POLYGONUR CONVOLVULUS L FACU 
PHLOX PANICULATA L FACU POLYGONUR CUSPIDATUR SIEBOLD & ZUCCAR. FACU- 
PHRAGHITES AUSTRAL/S (CAV. ) TRIN. EX STEUD. FACH POLYGOMUR ERECTUR L. FACU 
PHYSALIS ANGULATA L FAC POLY GONUR GLAUCUR NUTT. FACU 
PHYSALIS PUBESCENS L FACU- POLY GONUP HYDROPIPER L OBL 
PHYSOCARPUS OPULIFOLIUS (L ) MAXIMA. FACH- POLYGCNUR HYDROP/PEROIDES 1/CHX. OBL 
PHYSOSTEGIA VIRGINIANA (L) BENTH. FAC+ POLYGONUR LAPATHIFOLIUA L FACH+ 
PHYTOLACCA AMERICANA L FACU+ POLYGONUR OPE LOUSANUA RIDDELL EX SMALL OBL 
PICEA GLAUCA (MOENCH) VOSS FACU POLYGONUR ORIENTALE L FACU- 
PICEA MARIANA (FILL) B.S. P. FACH- POLYGONUR PENSY LVANICUM L FACW 
PILEA PURILA (L ) GRAY FACW POLYGONUR PERSICARIA L. FACW 
PINUS RESINOSA SOLAND. IW A/T. FACU POLYGONUR PUNCTATUM ELLIOTT OBL 
PINUS RIGIDA AILL FACU POLYGONUR RAMOS /ISS/MUM AI CHX. FAC 
PINUS STROBUS L FACU POLYGONUR ROBUST/US ( SMALL) FERNALD OBL 
PLANT AGO FAJOR L. FACU POLYGONUA SACGITTATUM L OBL 
PLANT AGO FARITIAA L FACH POLYGONUR SCANDENS L FAC 
PLANTAGO RUGEL// DECWNE. FACU POLYGONUR SETACEUM BALDW. OBL 
PLATANTHERA BLEPHAR/GLOTTIS (W/LLD. ) LINDL OBL POLYGONUR V/RCIN/ ANUP L FAC 
PLATANTHERA CILIARIS (L) LINDL FACW POLYST/ICHUM ACROST/CHOIDES (MICHX. ) SCHOTT FACU- 
PLATANTHERA FLAVA (L) LINDL FACW PONTEDERIA CORDATA L OBL 
PLATANTHERA GRAND/IF LOR4 (BIGEL ) LINDL FACW POPULUS BALSAMIFERA L FACW 
PLAT AMTHERA HOOKER/ (TORR. ) LINDL FAC POPULUS DELTOIDES W. BARTRAM EX MARSHALL FAC 
PLATANTHERA HYPERBOREA (L) LINDL FACW POPULUS GRANDIDENT ATA ICHX. FACU- 
PLATANTHERA LACERA (MICHX.) 6. DON FACW POPULUS TREAULA L FACU 
PLATANTHERA ORB/CULATA (PURSH) LINDL FAC PORTULACA OLERACEA L FAC 
PLATANTHERA PSYCHODES (L) LINDL FACW POTAMOGETON AMPLIFOLIUS TUCKERMAN OBL 
PLATANTHERA X CLAVELLATA (MICHX. ) LUER FACH+ POT AMOGETON BICUPULATUS FERNALD OBL 
PLATANUS OCCIDENTALIS L FACH- POT AMOGETON CONFERVOIDES RE ICHENB. OBL 
PLUCHEA PURPURASCENS ( SWARTZ) DC. OBL POTAROGETON CRISPUS L OBL 
POA ANGUSTIFOLIA L FACU- POT AMOGETON EP/HYDRUS RAF. OBL 
POA ANNUA L. FACU POT AMOGETON FOLIOSUS RAF. 2V OBL 
POA COMPRESSA L. FACU POT AMOGETON CRAMINEUS L. OBL 
POA NEMORAL/S L FAC POT AMOGETON NATANS L. OBL 
POA PALUSTRIS L FACW POTAROGETON NODOSUS PO/R. OBL 





Symbology: OBL (Obligate), FACW (Facultative Wetland), FAC (Facultative), FACU (Facultative Up- 
land), NI (no indicator assigned), * (limited ecological information), + (higher portion of 
frequency range), and — (lower portion of frequency range). See discussion of hydrophyte 
definition and concept in Chapter 6. 
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GENUS-SPECIES-AUTHOR-TRINOMIAL-TRIWOMIAL AUTHOR Ri iND GENUS-SPZCIES-AUTHOR-TRIWOMIAL-TRIWORIAL AUTHOR RIIND 
POT AMOGETON OAKES/ ANUS J. ll. ROBBINS OBL RANUMCULUS AQUAT/LIS L OBL 
POT AMOGETON OBTUSIFOLIUS F. AERTEWS & i. KOCH OBL RANUNCULUS CYMBALAR/ A PURSH OBL 
POT AMOGETON PECTINATUS L OBL RAMUMCULUS FASCICULARIS AUHL EX BIGEL FACU 
POT AMOGETON PERFOLIATUS L OvL RAMUNCULUS F LABELLARIS RAF. OBL 
POT AMOGETON PULCHER TUCKERAAN OBL RAMUNCULUS FICRANTHUS MUTT. FACU 
POT AMOGETON PUS/LLUS L OBL RAMUNCULUS PENSY LVANICUS LF. OBL 
POT AMOGETON ROBBINS! 1 OAKES OBL RAMUMCULUS RECURVATUS POIR. FaAC+ 
POT AMOGETON SPIR/LLUS TUCKERAAN OBL RAMUNCULUS REPENS L Fac 
POT AMOGETON VASET/ J. i. ROBBINS OBL RAMUNCULUS SCE LERATUS L OBL 
POT AMOGETON ZOSTERIFORAIS FERNALD OBL RAMUMCULUS TRICHOPHY LLUS D. CHAIX OBL 
POTENTILLA AMSERINA L OBL RHEXIA VIRGINICA L OBL 
POTENTILLA FRUTICOSA L FaCw RHIMANTHUS CRISTA-GALLI L Fac 
POTENTILLA MORVEGICA L FACU RHODODENDRON CANADENSE (L) B.S. P. FACH 
POTEMTILLA SIMPLEX AICHX. FaCU- RHODODENDRON FAX/AUR L Fac 
PRENANTHES ALBA L FaACU RHODODENDRON PERICLYAENOIDES (AICHX. ) SHINNERS Fac 
PRENANTHES ALTISSIAIA L FaCU- RHODODENDRON PRINOPHY LLUA ( SHALL) FILLAIS FAC 
PROSERPINACA PALUSTRIS L OBL RHODODEWDRON V/SCOSUR ( L ) TORR. OBL 
PROSERPINACA PECTINATA LAA. OBL RHUS COPALLINUF L wi 
PROSERPINACA X INTERMED/ A AACKENZ. OBL RHYNCHOSPORA ALBA ( L ) VAHL OBL 
PRUNE LLA VULGARIS L FACU+ RHYWCHOSPORA CAPITELLATA (AICHX. ) VAHL OBL 
PRUNUS AMERICANA FARSHALL Facu- RHYMCHOSPORA FUSCA (LL) WT. AIT. OBL 
PRUNUS PENSY LVANICA LF. FACU- RHYWCHOSPORA /NUNDATA (OAKES) FERNALD OBL 
PRUNUS SEROT INA EHRH. FACU RHYNCHOSPORA FACROST ACHY A TORR. OBL 
PRUNUS V/RGIN/ ANA L FACU RHYWCHOSPORA TORRE? ANA GRAY FACHS 
PS1LOCARY A SCIRPOIDES TORR. OBL RIBES ARMERICANUP FILL FACH 
PTE LEA TRIFOLIATA L Fac RIBES HIRTELLUA AICHX. Fac 
PTERIDIUA AOU! LINUA (L) KUN FACU RIBES ODORATUR H.L. WENDL FACU 
PT/LIMMIUR CAPILLACEUR (RICKS ) RAF. OBL RIBES TRISTE PALLAS OBL 
PUCCIMELLIA DISTANS (LL) PARi:*T. OBL ROBINIA PSEUDOACACIA L FaACU- 
PUCCINELiIA FASCICULATA (TORR. ) BICKN. OBL RORIPPA PALUSTRIS (4) BESSER OBL 
PUCCINELLIA LANGE ANA ( BERLIN) SORENS. EX HULTEN FACH+ RORIPPA SYLVESTRIS (L ) BESSER FACH 
PUCCINELL/A FARITIAA (HUDS. ) PARLAT. OBL ROSA ACICULAR/S LINDL YU Fac 
PUCCIMELLIA PALLIDA (TORR) R.T. CLAUSEN OBL ROSA BLANDA A/T. FACU 
PUCCINELL/A PURI LA (VASEY) A HITCHC. FACW ROSA FICRANTHA J.E. SHITH FACU 
PYCWANTHERUR AUT ICUM ( AICHX. ) PERS. FACW ROSA AULT /F LORA THUNB. FACU 
PYCNANTHERUA TENU/FOLIUR SCHRAD. FaACW ROSA MITIDA WILLD. FACH+ 
PYCWANTHERUR VERTIC/LLATUR (AICHX. ) PERS. FAC ROSA PALUSTRIS FARSHALL OBL 
PYCNANTHERUA V'RGIN/ANUR (LL) TH. DURANDEB. 0. JACKS. EX 8. ROB. BFERWALD FAC ROSA RUGOSA THUNB. FACU- 
PYROLA ROTUNDIFOLIA L Fac ROSA VIRGINIANA FILL Fac 
PYROLA SECUNDA L Fac ROTALA RAMOS/OR ( L. ) KOEHWE OBL 
PYROLA UNIF LORA L Fac RUBUS ALLEGHENIENS/S T. PORTER FACU- 
QUERCUS ALBA L FACU- RUBUS ALUANUS LH. BAILEY FACU- 
QUERCUS BICOLOR Wi LLD. FACH+ RUBUS ASCENDENS WH. BLANCH. Fac 
QUERCUS FALCATA FICHX. FaCU- RUBUS EMSLEN// TRATT. FACU 
QUERCUS HACROCARPA FICHX. FaC- RUBUS F LORICORUS W.H. BLANCH. FACU 
QUERCUS PALUSTRIS AUENCHH. FaCw RUBUS HISPIDUS L FACH 
QUERCUS PRIWOIDES W/LLD. wi! RUBUS /DAEUS L FAC- 
QUERCUS RUBRA L FACU- RUBUS LAWRENCE] LH. BAILEY OBL 
RANUNCULUS ABORT /VUS L FACH- RUBUS PUBESCENS RAF. FACH 
RANUNCULUS ACRIS L FAC+ RUBUS SEAISETOSUS W.H. BLAWCH. Fac 
RANUNCULUS ALLE GHENIENS/S GRITTON Fac RUBUS SETOSUS BIGEL FACH+ 
RANUNCULUS AMBIGENS S. WATS. OBL RUBUS STR/GOSUS FICHKX. NI 





Symbology: OBL (Obligate), FACW (Facultative Wetland), FAC (Facultative), FACU (Facultative Up- 
land), NI (no indicator assigned), * (limited ecological information), + (higher portion of 
frequency range), and ~— (lower portion of frequency range). See discussion of hydrophyte 


definition and concept in Chapter 6 





Bb 


OI-V 


Plant Species that Occur in Rhode Island’s Wetlands (Continued) 








GENUS-SPECIES-AUTHOR-TRINOMIAL-TRINOMIAL AUTHOR RIIMD GENUS-SPECIES-AUTHOR-TRIWOMIAL-TRIMOMIAL AUTHOR RiIND 
RUBUS X GROUT! ANUS WH. BLANCH. Fac SAMICULA GREGARIA BICKH. Facu 
RUDBECKIA HIRTA L Facu- SAMICULA FAR! LANDICA L nm! 
RUREX ALTISSIFUS A. #OOD F ACH- SAPOMARIA OF FICIWALIS L Facu- 
RUAEX CRISPUS L FaCcu SARRACE MIA PURPUREA L OBL 
RUREX DOMESTICUS HARTA Fac SASSAFRAS ALBIDUR (NUTT. ) WEES Facu- 
RUREX AARITIAUS L FaACH SAURURUS CERNUUS L OBL 
RUAEX OBTUSIFOLIUS L F acU- SAXIF RAGA PENSYLWWANICA L OBL 
RUAEX ORBICULATUS GRAY OBL SAXIF RAGA VIRGINIENSIS FICHX. Fac- 
RUREX TRIANCILIVALWIS (DANSER) RECH. F. Facu SCHEUCHZERIA PALUSTRIS L OBL 
RUAEX VERTICILLATUS L OBL SCHIZACHME PURPURASCENS (TORR. ) SWALLEN Facu- 
RUPP IA AARITIAA L OBL SCHIZACHY RIUM SCOPARIUM (#ICHY. ) WASH Facu- 
SABAT/A DODECANDRA (1. ) 8.5. ?P. OBL SCIRPUS ACUTUS PUHL EX BICEL OBL 
SABAT 1A KENNEDY ANA FERNALD OBL SCIRPUS AMERICAPUS PERS. OBL 
SABAT/A STELLARIS PURSH FaCh+ SCIRPUS ATROCINCTUS FERNALD Fach 
SAG. NA DECURBENS (ELLIOTT) TORR. & GRAY FAC SCIRPUS ATROWIRENS #/LLD. OBL 
SAGINA PROCUMBENS L Facy- SCIRPUS CYPERINUS (L) KUNTH Facue 
SACITT ARIA CALYCIWA EGE LA. OBL SCIRPUS EXPANSUS FERNALD OBL 
SAGITTARIA ENCE LAAMN/ AHA J.C. SHITH OBL SCIRPUS FLUVIATILIS (TORR. ) GRAY OBL 
SAGITTARIA CRAMIME A AICHX. OBL SC/IRPUS GEORGI ANUS R.A. HARPER OBL 
SAGITTARIA LATIFOLIA WILLD. OBL SCIRPUS HETEROCNAETUS CHASE OBL 
SAGCITTARIA RICIDA PURSH OBL SCIRPUS FAARITIAUS © OBL 
SAGITT ARIA STAGNORUP SRFALL OBL SCIRPUS FICROCARPUS J. 8 K. PRESL OBL 
SAGITTARIA SUBULATA (Ll ) BUCHEWAU OBL SCIRPUS PECK! BRITTON OBL 
SALICORNIA BIGELOVI1 TORR. OBL SCIRPUS PEDICELLATUS FERWALD OBL 
SALICORNIA EUROPAEA L OBL SCIRPUS POLY PHYLLUS VAHL OBL 
SALICORNIA JIREINICA L OBL SCIRPUS PURSHI ANUS FERNALD OBL 
SALIX ALBA L Facu SC/RPUS ROBUSTUS PURSH OBL 
SALIX AMYCDALOIDES ANDERSS. FACH SCIRPUS SMITHII CRAY OBL 
SALIX BABY LONICA L FaACu- SCIRPUS SUBTERAINALIS TORR. OBL 
SALIX BEBBIANA SARC. Fach SCIRPUS TORREY! OLNEY OBL 
SALIX DISCOLOR AUHL FACH SCI RPUS VALIDUS VAHL OBL 
SALIX ERIOCEPHALA FIICHK. Facw SCLERANTHUS ANNUUS L. Facu- 
SALIX EX1GUA MUTT. OBL SCLERIA RETICULARIS FICHX. OBL 
SALIX FRACILIS L FAC+ SCLERIA TRICLORERATA FICHX. Fac 
SALIX HURILIS FARSHALL FACU SCLEROLEP IS UNIF LORA (WALTER) B.S. P. OBL 
SALIX WWCIDA FURL FaCw SCROPHULAR/A LANCEOLATA PURSH FACU+ 
SALIX AYRICOIDES UHL Fac SCROPHULARIA BARI LANDICA L Facu- 
SALIX WNIGRA MARSHALL Facu+ SCUTE LLARIA GALERICULATA L OBL 
SALIX PEDICELLARIS PURSH OBL SCUTELLARIA INTEGRIFOLIA L Facw 
SALIX PETIOLARIS JE. SMITH OBL SCUTE LLARIA LATERIF LORA L Facue 
SALIX PURPUREA L Ni SELAGIMELLA APODA (L ) SPRING Facw 
SALIX RIGIOA BURL OBL SEMECIO AUREUS L Facw 
SALIX SERICEA MARSHALL OBL SEMECIO OBOVATUS FURL. EX WILLD. Facu- 
SALIX VIFINALIS L FACH- SEMECIO PAUPERCULUS FICHX. Fac 
SALSOLA KALI L FACcU SEMECIO VULGARIS L Facu 
SALSOLA PESTIFER A WELS. FACU- SETARIA GENICULATA (LAR. ) BE ADV. Fac 
SAMBUCUS CANADENSIS L Fach. SETARIA CLAUCA (L ) BEAU. Fac 
SAMBUCUS RACEROSA L FACU SETARIA ITALICA (L) BE AW. Facu 
SAMOLUS PARVIF LORUS RAF. OBL SETARIA VERTICILLATA (LL) BEAU. Fac 
SANGUINARIA CANADENSIS L ni SICYOS ANGULATUS L FaCcU 
SANGU/SORBA CANADENSIS 1. FACW+ SISYNBRIUM ALTISS/AUR L Facu- 
SANCUISORBA MINOR SCOP. Fac SISYRIMCHIUR ANGUSTIFOLIUM FILL Facu- 





Symbology: OBL (Obligate), FACW (Facultative Wetland), FAC (Facultative), FACU (Facultative Up- 
land), NI (no indicator assigned), * (limited eco) apical information), + (higher portion of 
frequency range), and ~— (lower portion of frequency range). See discussion of hydrophyte 
definition and concept in Chapter 6. 
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Plant Species that Occur in Rhode Island’s Wetlands (Continued) 











GENUS-SPECIES-AUTHOR-TRINOMIAL-TRINORIAL AUTHOR RI IND GENUS-SPECIES-AUTHOR-TRINOMIAL-TRINOMIAL SUTHOR RIND 
SISYRINCHIUM AREWICOLA BICKM. F acu SPIRANTHES ODORATA (WUTT.) LIRDL OBL 
SISYRIMCHIUM AT LANT CUR BICKH. F ACH SPIRANTHES PRAECOX (WALTER) S$. WATS. OBL 
SISYRINCHIUM BONT ANUP GREENE FAC SPIRANTHES ROMANZOFF (ANA CHAR. OBL 
SISYRIMCHIUR BUCRONAT UR #ICHX. Face SPIRANTHES VERWALIS ENGEL & GRAY Fac 
S/UM CARSON!! E.H. DURAND EX GRAY OBL SPIRODE LA POLYRKIZA (L) SCHLE ID. OBL 
SIUM SUAVE WALTER OBL STACHYS ASPERA MICHEL. F ACh 
SHILACIWA RACEROSA (L) OESF. F ACU- STACHYS CORDAT A RIDDELL FAC 
SHILACINA STELLATA (L) OESF. FACH STACHYS HISPIDA PURSH OBL 
SMILACIMA TRIFOLIA (L) DESF. OBL STACHYS HYSSOPIFOLIA MICHL. F aCue 
SHILAX GLAUCA WALTER FRCU STACHYS PALUSTRIS L OBL 
SHI LAX HERBACEA L FAC STACHYS TEMUIFOLIA WILLD. Facue 
SHI LAX PULWERULENT A LICHX. F ACU STAPHYLEA TRIFOLIA L FAC 
SHILAX ROTUNDIFOLIA L Fac STELLARIA CALYCANTHA ( LEDER.) BONG. F ACW 
SOLANUB AMERICANO FULL FACU- STELLARIA GRAPINEA L F acu- 
SOLAMUR DULCAMARA L FaAC- STELLARIA LONGIFOLIA MUL EX WILLD. F ACW 
SOLANUR WIGRUA L. F ACU- STREPTOPUS ROSEUS #ICHK. Fac 
SOLIDAGO ALTISSIMA L F ACU- STROPHOSTY LES HELWOLA (L) EL IOTT Facu- 
SOLIDAGO CAESIA L F ACU SUAEDA AMERICANA (PERS. ) FERNALD OBL 
SOLIDAGO CANADENSIS & FACU SUAEDA LIMEARIS (ELLIOTT) FOO. OBL 
SOLIDAGO ELLIOTT1/ TORR. & GRAY OBL SUAEDA FARITIMA (L) DURORT. OBL 
SOLIDAGO FLEXICAULIS L FACU SYMPHORICARPOS ALBUS (L) 8 FaCU- 
SOLIDAGO GIGANTEA AIT. FACH SYMPLOCARPUS FOETIDUS (L.) SALISB. OBL 
SOLIDAGO MUTTALLI! GREEWE FACUS TARAXACUM OFFICINALE GH. WEBER F aCU- 
SOLIDAGO PUBERULA NUTT. F ACU- TALUS CAWADENS/S MARSHALL Fac 
SOLIDAGO RUGOSA MILL FAC TEUCRIUM CANADENSE F aC 
SOLIDAGO SEMPERVIRENS L. FaACW THALICTRUM DASYCARPUR FISCH. & AVE-LALL Face 
SOLIDAGO SPATHULATA DC. F ACU- THALICTRUM DIOICUM L Fac 
SOLIDAGO STRICTA AIT. FACH THALICTRUR PUBESCENS PURSH FaCws 
SOLIDAGO ULIGINOSA NUTT. OBL TMELYPTERIS HEXAGONOPTERA (ICHX. ) WEATHERBY Fac 
SOLIDAGO X ASPERULA DESF. OBL* THE LYPTERIS WOVEBORACENS/S (1) WIEUML Fac 
SONCHUS ASPER (L) J. HILL FAC THELYPTERIS SIMULATA ( DAVENP.) WIEUML Fach 
SPARGANIUM ARE RICANUP NUTT. OBL THE LYPTERIS THELYPTEROIDES (FICHX.) J. HOWE Face 
SPARGANIUM ANDROCLADUR («GE LM. ) MORONG OBL THLASP! ARVEWSE L Ty 
SPARCANIUN CHLOROCARPUM RY DB. OBL THUJA OCCIDENTALIS L F ACW 
SPARGANIUM EURYCARPUM ENGE LM. EX CRAY OBL TILIA AMERICANA L. Facu 
SPARGANIUM HINIMUM (HARTA. ) FR. OBL TOXICODEMDROW QUERCIFOLIA (FICHK. ) GREENE racy 
SPARTINA ALTERNIF LORA LOISELEUR OBL TOXICODEMDROW RADICANS (L ) KUNTZE FAC 
SPARTIWA CAESPITOSA AA. EAT. oBt TOXICODEMDROW RYDBERG! / (SHALL EX RYDB.) GREENE Fac- 
SPARTINA PATENS (AIT. ) RUHL FaCu+ TOXICODEMDRON VERNIX (L.) KUNTZE Bt 
SPARTINA PECTINATA LIM OBL TRIADEMUM FRASER! (SPACH) GLEASON OBL 
SPERGULARIA CANADENSIS (PERS. ) 0. DON OBL TRIADEMUR VIRGINICUM (1. ) RAF. OBL 
SPERGULARIA MARINA (L.) GRISEB. OBL TRIDEMS FLAVUS (L) A HITCHE. Facue 
SPERGULARIA RUBRA (L.) J. & 1K. PRESL F ACU TRIENTALIS BOREALIS RAF. Fac 
SPHEWOPHOLIS OBTUSATA (MICHK. ) SCRIBN. FaAC- TRIFOLIUM HYBRIDUM Facu- 
SPHEWOPHOLIS PENSY LWANICA (L.) A. HITCHC. OBL TRIFOLIUM PRATEWSE © FACU- 
SPIRAEA JAPONICA LF. FACU- TRIFOLIUM REPENS L FACU- 
SPIRAEA LATIFOLIA (AIT. ) BORKH, Face TRIGLOCHIN MARITIUR L. OBL 
SPIRAEA TOMENTOSA L. FACH TRIGLOCHIN PALUSTRE L OBL 
SPIRANTHES CERNUA (L.) LC. RICH. FACH TRILLION CERMUUR L Facu 
SPIRANTHES GRAY! AMES FACU- TRILLIUM ERECTUR L FACU- 
SPIRANTHES LACERA ( RAF.) RAF. FACU- TRILLIUM UNDULATUM WILLD. racu* 
SPIRANTHES LUCIDA (H.W. EAT.) AMES FACW TRIODANIS PERFOLIATA (L.) WIEUWL Fac 








Symbology: OBL (Obligate), FACW (Facultative Wetland), FAC (Facultative), FACU (Facultative Up- 
land), NI (no indicator assigned), * (limited ecological in.ormation), + (higher portior of 
frequency range), and ~ (lower portion of frequency range). See discussion of hydrophyte 
definition and concept in Chapter 6. 
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GENUS-SPECIES-AUTHOR-TRINOMIAL-TRINOMIAL AUTHOR RIIND GENUS- SPECIES-AUTHOR-TRINOMIAL-TRINOMIAL AUTHOR RIND 
TRIPSACUM DACTYLOIDES (LDL FACH ViOLA BLANDA W/LLD. F ACH 
TSUGA CANADENS!/S ( L ) CARRIERE FACU V/OLA CONSPERSA REICHENB. 7 ACH 
TUSS!LAGO FARFARA L FACU V/OLA CUCULLATA AiT. FACH+ 
TYPHA ANGUSTIFOLIA L OBL V/OLA INCOGNITA BRAINERD FACH 
TYPHA LATIFOLIA L OBL V/OLA LAWCEOLATA L. OBL 
TYPHA X GLAUCA GODR. OBL V/OLA WEPHROPHY LLA GREENE FACH 
ULAUS AMERICANA L FACH- V/OLA PALLEWS ( BANKS) BRAINERD OBL 
ULAUS RUBRA AUHL FAC VIOLA PAPI LIONACEA Pi "SH FAC 
URTICA DIOICA L FACU VIOLA PENSY LVANICA FICHX. FACU 
UTRICULAR/A B1F LORA LAR. OBL VIOLA PRIMULIFOLIA L. FAC+ 
UTRICULAR/A CORNUTA MiTHX. OBL V/OLA PUBESCENS A/T. F ACU- 
UTRICULAR/A GEMINISCAPA L BENZ. OBL V/OLA ROTUNDIFOLIA HICHX. FAC+ 
UTRICULAR/A G/IBBA L OBL VIOLA SAGITTATA AIT. FACH 
UTRICULAR/A /NTERHED/A HAYNE OBL V/OLA SEPTENTRIONALIS GREENE FACU 
UTRICULAR/A HACRORHIZA LECONTE OBL V/OLA SOROR/A wi LLOD. FAC- 
UTRICULAR/A AINOR L OBL VIOLA STRIATA AlT. FACH 
UTRICULAR/IA PURPUREA WALTER OBL V/TIS AESTIVALIS MICHX. FACU 
UTRICULAR/IA RADIATA SHALL OBL V/TIS LABRUSCA LH. BAILEY FACU 
UTRICULAR/A RESUPINATA B. GREENE OBL VITIS MOVAE-ANGL/ AE FERNALD NI 
UTRICULARIA SUBULATA L OBL V/T/IS RIPARIA AICHX. F ACH 
UVULARIA PERFOLIATA L FACU V/TIS VULPINA L FAC 
WULAR/A SESSILIFOL/IA L FACU- WOODWARD! A AREOLATA (L.) 7. MOORE FACH+ 
VACCINIUM ANGUST/FO_1UR AIT. FACU- WOODWARD/ A VIRGINICA (L) JE. SMITH OBL 
VACCINIUP CAESARIENSE MACKEN. OBL XANTHIUM SPINOSUA L FACU 
VACCINIUM CORYHBOSUM 1. FACH- XANTHIUR STRUMARIUP L. FAC 
VACCIN/ UM MACROCARPON A/T. OBL XYRIS CAROLINI ANA WALTER FACH+ 
VACCINIUP OXYCOCCOS L OBL XYRIS DIFFORAIS CHAPH. OBL 
VACCIN/IUR STARINEUR L FACU- XYRIS MONTANA RIES OBL 
VALLISWER/A AMERICANA M/CHX. OBL XYRIS SHALL/ ANA NASH OBL 
VERATRUA V/RIDE A/T. FACH+ XYRIS TORTA J.E. SMITH OBL 
VERBINA HASTATA L FACH+ ZANNICHELi/A PALUSTRIS L OBL 
VERBENA OFFICINALIS L FACU- ZIZAN/A AQUATICA L. OBL 
VERBENA URTICIFOLIA L FACU ZIZIA APTERA (GRAY) FERNALD FAC 
VERBES/INA ALTERNIFOL/A (i. ) BRITTON FAC ZIZ1A AUREA (L.) W. KOCH FAC 
VERBESINA ENCELIO/IDES (CAV. ) BENTH. & HOOK. EX GRAY FACU- ZOSTERA MARINA L. OBL 
VERNON/ A NOVEBORACENS/S ( L. ) MICHX. FACH+ 

VERONICA AMERICANA SCHWEINITZ EX BENTH. OBL 

VERONICA ANACALLIS~AQUATICA &. OBL 

VERONICA ARVENS/S L NI 

VERONICA OFFICINALIS L FACU- 

VERONICA PEREGRINA J. FACU- 

VERONICA SCUTELLATA L OBL 

VERONICA SERPYLLIFOLIA L FAC+ 

VERONICASTRUA VIRGINICUP ( L. ) F ARW. FACU 

V/BURNUM CASSINOIDES L. FACH 

V/BURNUA DENTATUF L FAC 

V/BURNUM LANTANO/DES PI/CHX. FAC 

V/BURNUM LENTAGO L. FAC 

V/BURNUM NUDUP L. OBL 

V/BURNUP RECOGNITUM FERNALD FACH- 

V/IC/IA SATIVA L FACU- 

V/OLA ADUNCA JE. SMITH FAC 





Symbology: OBL (Obligate), FACW (Facultative Wetland), FAC (Facultative), FACU (Facultative Up- 
lard), NI (no indicator assigned), * (limited ecological information), + (higher portion of 
frequency range), and — (lower portion of frequency range). See discussion of hydrophyte 
definition and concept in Chapter 6 
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As the Nation's principal conservation agency, the Department of the Interior 
has responsibility for most of our nationally owned public lands and natura! 
resources. This includes fostering the wisest use of our land and water 
resources, protecting our fish and wildlife, preserving the environmental and 
cultural values of our national parks and historical places, and providing for the 
enjoyment of life through outdoor recreation. The Department assesses our 
energy and mineral resources and works to assure that their development is in 
the best interests of ail our people. The Department also has a major 
responsibility for American indian reservation communities and for people who 
live in island territories under U.S. administration. 
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WETLANDS OF RHODE ISLAND 
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WETLANDS OF RHODE ISLAND 
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This figure shows the general extent and 





distribution of major wetland complexes and 
deepwater habitats in Rhode Island during the 
mid-!970’s. Because of scale limitations , 
smal! wetland complexes and most | inear 
features are not depicted. The figure was 
compiled from the U.S. Fish and Wildlife 
Service’s National Wetlands Inventory maps. 


Detailed maps ore available and may be ordered 


from RI DEM, Freshwater Wetlands Section, 
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